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Summary  i 

King Fire Restoration Project 

Environmental Impact Statement 

Eldorado National Forest 

Lead Agency:  USDA Forest Service 

Cooperating Agencies:  None  

Responsible Official: Laurence Crabtree  

 100 Forni Road 

 Placerville, CA 95667  

For Information Contact: Katy Parr, Team Leader  

 Eldorado National Forest  

 100 Forni Road 

 Placerville, CA 95667 

 (530) 622-5061 
 

Abstract: This Environmental Impact Statement (EIS) describes a proposal by the Eldorado National 

Forest which would include the following: salvage of dead trees, hazard tree removal along roads and 

near communities and infrastructure, fuel reduction for future forest resiliency to fire, reforestation, road 

improvements to enhance hydrologic function, and research. The EIS discloses the direct, indirect, and 

cumulative environmental effects that would result from the proposed action, a no action alternative, and 

three additional action alternatives. The Responsible Official has not identified a preferred alternative at 

this stage. 
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Summary 
The Forest Service prepared this Final Environmental Impact Statement (FEIS) in compliance with the 

National Environmental Policy Act (NEPA) and other relevant Federal and State laws and regulations. 

This FEIS discloses the environmental impacts that would result from the proposed action, a no action 

alternative, and three additional action alternatives, all of which were developed in response to issues 

raised by the public during scoping. The Responsible Official has not identified a preferred alternative 

at this stage. 

Background 
The King Fire started on September 13, 2014, and it eventually burned 97,717 acres, including 63,536 

acres of National Forest System (NFS) lands on the Eldorado National Forest (ENF). The fire destroyed 

12 residences, and 68 minor structures, and it threatened an additional 500 homes in the vicinity of the 

unincorporated communities of Pollock Pines and Georgetown. The King Fire was declared 100 percent 

contained on October 9, 2014.    

The King Fire Restoration Project falls within the King Fire perimeter in the Eldorado National Forest 

on portions of the Placerville, Pacific, and Georgetown Ranger Districts. The project boundary includes 

all NFS lands within the fire-burned perimeter and a few locations where road and roadside 

improvements extend slightly outside the perimeter. 

Purpose and Need 
The purposes of this project are as follows: 

1. To reduce the risk from falling dead, dying, and damaged trees that pose a significant safety 

concern to forest visitors and workers and that create a hazard to private property, infrastructure, 

and cultural resources.  

2.  To remove dead trees in strategic fire management areas to improve the agency’s ability to 

manage and control future fires.  

3.  To actively manage severely burned areas to facilitate restoration and resilience.  

4. To balance active management with the retention of important attributes of post-fire habitat at 

the landscape scale and within treatment areas to support the diversity and abundance of species.  

5. To expeditiously recover timber killed by the fire commensurate with available markets for the 

purpose of generating funds to offset the cost of restoration activities and to contribute to 

societal needs for wood products.  

6. To promote scientific research to increase knowledge regarding the effects of large fires on the 

environment, the reduction of future fires, and restoration of resilient forests after fires. 

Proposed Action  
To meet the purpose and need, the Forest Service proposes to remove dead trees in strategic areas, to 

restore conifer forests in areas that are ecologically sustainable and that can be managed to have a high 

probability of surviving subsequent wildfire, to improve watershed condition, and support research 

projects. The proposed action includes fuel reduction, salvage logging, removing hazard trees, repairing 

roads, tree planting and release treatments, watershed improvements, prescribed fire, and other specific 

treatments for research. 

Significant Issues  
Comments from the public and other agencies have been used to formulate issues concerning the 

proposed action. The Forest Service separated the issues into two groups: significant and non-significant. 



King Fire Restoration Project   Environmental Impact Statement 

   

xii   

Significant issues are defined as those directly or indirectly caused by implementing the proposed action. 

Non-significant issues are identified as those: A) outside the scope of the proposed action; B) already 

decided by law, regulation, Forest Plan, or other higher-level decision; C) irrelevant to the decision to be 

made; or D ) conjectural and not supported by scientific or factual evidence. The Council on 

Environmental Quality (CEQ) NEPA regulations explain this delineation in Sec. 1501.7, “…identify and 

eliminate from detailed study the issues which are not significant or which have been covered by prior 

environmental review (Sec. 1506.3)”. A list of non-significant issues and reasons why they were found 

non-significant are found in the project record, located at the Eldorado National Forest Supervisor’s 

office.   

The Forest Service identified the following significant issues during scoping: 

Issue 1: The proposed salvage harvest in California spotted owl (CSO) territories would impact CSO 

foraging habitat and lead to loss of occupancy. Alternative 3, described in Chapter 2, addresses this issue. 

Issue 2: Leaving large portions of the fire untreated results in a dangerously high fuel load in the form of 

snags and later brush growth, and it results in a high risk of future wildfire impacting private land, 

communities, and forest resources. Alternative 4, described in Chapter 2, addresses this issue. 

Issue 3: The proposed action fails to remove sufficient dead trees to reduce carbon emissions and fails to 

plant sufficient new ones to increase carbon absorption, resulting in net carbon emissions to the 

atmosphere. Alternative 4, described in Chapter 2, addresses this issue. 

Issue 4: Tree planting and herbicides will adversely impact the composition of early successional shrub, 

forb, and grass species of the post-fire habitat, thereby impacting the many species which require complex 

early-seral forest. Alternatives 3 and 5, described in Chapter 2, were designed to address this issue to 

varying degrees. 

Issue 5: The proposed action will adversely affect black-backed woodpeckers and secondary cavity 

nesters by removing important intensely burned habitat created by the fire. Alternative 3, described in 

Chapter 2, addresses this issue. 

Issue 6: The proposed action has insufficient protection for water quality and aquatic habitat as it 

proposes herbicides within Riparian Conservation Areas (RCAs) and permits log skidding within 150 feet 

of perennial and intermittent streams. The proposed action, described in Chapter 2, was modified to 

address this issue. 

Issue 7: There is no ecological or economic justification to salvage log areas that burned at mixed 

severity within the Natural Range of Variation (NRV). Alternative 3, described in Chapter 2, was designed 

to address this issue.  

Alternatives Considered in Detail  
Based on the issues identified through public comment on the proposed action, the Forest Service 

developed three alternative proposals that achieve the purpose and need differently than the proposed 

action. In addition, the Forest Service is required to analyze a No Action alternative. The proposed action, 

alternatives, and no action alternative are described in detail below. Refer to Table S.1 below for acres of 

treatment by alternative. 
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Alternative 1 

No Action  

Under the No Action alternative, current management plans would continue to guide management of the 

project area. No King Fire restoration activities as described herein would be implemented to accomplish 

the purpose and need. Burned Area Emergency Response would continue, and actions within the fire area 

approved under other NEPA decision documents would continue. 

Alternative 2 

The Proposed Action 

Alternative 2 includes treatment within Wildland Urban Interface Defense Zones, Strategic Fire 

Management Zones, Conifer Forest Resiliency Areas, and the Rubicon Prescribed Fire Area. 

Alternative 2 includes roads to be considered for hazard tree removal. Salvage logging is proposed 

using mechanical or ground-based logging and skyline logging. Snags would be retained over 10 

percent of the treatment units, depending on the zone. Fuel treatment is proposed using hand cutting 

and scattering to within 18 inches of the ground, cutting and left in place, hand piling, mastication or 

chipping with a track-mounted masticator or chipper, and/or cutting trees and piling using tractors or 

rubber-tired machinery with brush rakes or grapples. Piles would be burned by hand techniques, and 

prescribed fire would be applied by hand- and aerial-ignition techniques in an area on the south slope 

Rubicon Canyon. Road maintenance and repair is proposed. Planting of seedlings would occur in 

conifer forest types where a forested community is the desired condition. A cluster planting design 

which allows for a more resilient structure would be employed. Planted trees would include a diverse 

genetic stock of Sierra Nevada mixed conifer forest tree species, informed by seed zone, seed 

subregion, and climatic information. Manual and herbicide release from competing vegetation would 

occur where competing vegetation is expected to reduce seedling survival and growth below an 

acceptable level. Watershed improvement treatments to reduce erosion and to improve stream channel 

condition are proposed. Research projects would be implemented to study the effect of varying salvage 

and replanting intensities on the fuel complex and native/non-native species abundance over time; the 

effect of snag density and distribution on the retention of forest ecosystem functions; and the carryover 

effect of organic matter removal and compaction treatments on growth of a pine plantation following 

wildfire. 

Alternative 3  

Alternative 3 was designed to address Issues 1, 4, 5, and 7. This alternative retains greater amounts of 

post-fire habitat for species that utilize complex early-seral forest and early-seral shrub habitats and 

reduces salvage and reforestation activities where post-fire conditions are within the natural range of 

variation. Longer-term natural regeneration is emphasized over more rapid reforestation to reduce the area 

affected by mastication, replanting, and removal of competing shrubs and grasses. No herbicides would 

be used under Alternative 3. Other aspects of this alternative are the same as the proposed action. 

Alternative 4  

Alternative 4 was designed to address Issues 2 and 3. This alternative increases treatments in strategic 

locations to establish and maintain a reduced fuel profile for future fire suppression, changes fire 

behavior, and improves management of natural and prescribed fires. Alternative 4 modifies the proposed 

action by adding Strategically Placed Area Treatments (SPLATS) to enhance SFMZs, adding fuel 

treatment areas along private property, adding dead tree removal and fuel treatment within 100 feet each 

side of Levels 3, 4, and 5 roads open to the public, and by adding to the conifer forest resiliency areas. 

Alternative 4 increases acres of tree planting and release treatments, but the treatments are the same as 

Alternative 2. Other aspects of this alternative are the same as those in the proposed action. 
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Alternative 5  

Alternative 5 was designed to address Issue 4 which is related to herbicide use. Alternative 5 modifies the 

proposed action by limiting herbicide application to release treatments for seedling survival only, as 

opposed to herbicide release treatments for both survival and growth. Herbicide applications would be 

limited to a five-foot radius around seedlings. More than one treatment may be required to ensure 

seedling survival each year for up to three years. Follow-up treatments of competing vegetation for 

seedling growth would be limited to hand-cutting within a five-foot radius from planted and desired 

natural seedlings. All other aspects of the proposed action are unchanged.  

Alternatives Considered But Eliminated from Detailed Study  

NEPA requires that Federal agencies rigorously explore and objectively evaluate all reasonable 

alternatives and briefly discuss the reasons for eliminating any alternatives that were not developed in 

detail (40 CFR 1502.14). Public comments received in response to the proposed action and internal 

scoping suggested a number of alternative approaches to the proposed action, as briefly described below. 

Chapter 2 explains the rationale for eliminating these alternatives from further discussion. 

A.  Remove the Maximum Amount of Timber Volume 

 This alternative would salvage all available burned timber. An estimated volume of 378 million board 

feet of timber would be removed. 

B. Hazard Tree Removal Only 

 This alternative would only cut and remove hazard trees on high-use roads maintained for public use 

(Level 3, 4, and 5 roads) or for administrative facilities/infrastructure (campgrounds/buildings, etc.); 

all other dead trees would remain.  

C. No Tree Removal Within 1.5 Kilometers of Spotted Owl Activity Centers and Retain 75 Percent 

of Potential Black-Backed Woodpecker Habitat  

 This alternative would allow for hazard tree removal as described above, and it would protect a 

1.5-kilometer area around every spotted owl activity center from salvage logging, whether 

occupied or not, based on research conducted by Bond et al. in 2009. Owl surveys would be 

conducted in 2015 so as to be most reliable for habitat conservation. This alternative would also 

retain at least 75 percent of black-backed woodpecker pairs on the Eldorado National Forest as 

modeled by Tingley et al. 2014, and would prohibit logging from April through August each year. 

No reforestation would occur in any high-severity fire areas that are not logged. 

D. Natural Succession 

 This alternative would allow the forest to recover naturally. This alternative differs from the No 

Action alternative by including measures to reduce erosion and sedimentation. Salvage logging 

would be reduced or eliminated.  

E. Alternative 3 - Modified 

 This alternative would involve limited salvage treatments and primary initial treatment and 

maintenance of landscape would be treated with prescribed fire. This alternative would further limit 

harvest proposed in Alternative 3 and would reduce reforestation. No salvage or biomass removal would occur in 

any of the 46 pre-fire California spotted owl PACs burned within the King Fire regardless of the amount of 

remaining habitat or the intensity at which these stands burned and within 0.7 miles of any activity center except 

hazard tree removal on level 3 and 4 roads and within the WUI.  
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F. Prescribed Burn Only Alternative 

 This alternative would allow the forest to recover by using prescribed burn only.  

Comparison of the Alternatives  

The following table compares the alternatives with a summary of proposed activities.  

 

Table S.1 Comparison of Alternatives 

Proposed Treatments 
Alternative 1 

(No Action) 

Alternative 2 

(Proposed 

Action) 

Alternative 

3 

Alternative 

4 

Alternative 

5 

Wildland Urban 

Interface Defense Zones 

(acres)1 

0           968           967       1,148          968 

Strategic Fire 

Management Zones 

(acres)1 

0        8,465        5,945       8,455       8,465 

Conifer Forest 

Resiliency Areas 

(acres)1 

0        5,709        4,547       6,662       5,709 

Strategically Placed 

Area Treatment 

(SPLAT) (acres)1 

0 0 0          164 0 

Strategic Roadside 

Buffer Zone (acres)1 
0 0 0       3,671 0 

Rubicon Prescribed Fire 

Area (acres)1 0 

2,058 (an 

additional 

783 acres 

overlaps with 

other areas 

for a total of 

2,841) 

2,085 (an 

additional 

756 acres 

overlaps 

with other 

areas for a 

total of 

2,841) 

1,997 (an 

additional 

844 acres 

overlaps 

with other 

areas for a 

total of 

2,841) 

2,058 (an 

additional 

783 acres 

overlaps 

with other 

areas for a 

total of 

2,841) 

Subtotal Areas 

Identified for 

Treatment 

0       17,200     13,544     22,097     17,200 

Mechanical or Ground-

Based Logging 

(acres)1,2 

0      10,030      7,573    14,395    10,030 

Mechanical Logging of 

Biomass (acres)3 
0        1,377      1,205      1,489      1,377 

Skyline Logging  

(acres)1,2 
0           241 0         905         241 

Hand Cut Hazard Trees 

and Leave in Place Plus 

Hand Cut and Pile 

Small Dead Trees 

(acres) 

0           351         296         249         351 
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Proposed Treatments 
Alternative 1 

(No Action) 

Alternative 2 

(Proposed 

Action) 

Alternative 

3 

Alternative 

4 

Alternative 

5 

Hand Cut and Pile Dead 

Trees, Plus 

Masticate/Chip Dead 

Shrubs (acres) 

0           480         464         480         480 

Hand Cut and Pile Dead 

Trees (acres) 
0           856         492         860         856 

Masticate/Chip or 

Machine Pile Dead 

Trees And Shrubs 

(acres) 

0        1,137         713       1,162      1,137 

Subtotal Salvage and 

Fuel Treatment  

(acres) 

0      14,472    10,743     19,540    14,472 

1 – Basic Custodial 

Care   (Closed to 

Public Use) 

0             31           31            31          31 

2 – High Clearance 

Vehicles 
0           132         132          132        132 

3 – Suitable for 

Passenger Cars 
0             23           23            23          23 

4 – Moderate Degree of 

User Comfort 
0             11           11            11          11 

 Subtotal Hazard Tree  

 Removal (miles of 

road)  

0          198         198          198       198 

Repair (miles) 0             92           92            92         92 

Maintenance (miles) 0           169         169          169       169 

Subtotal Road Repair 

and Maintenance 

(miles) 

0           261         261          261       261 

Reforestation/Planting 

(acres)1 
0      11,561      8,107    12,081 

Same as 

Proposed 

Action 

Stocking Density NA 

Highly 

variable 

Lower 

compared 

to Proposed 

Action  

Same as 

Proposed 

Action  

Same as 

Proposed 

Action 
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Proposed Treatments 
Alternative 1 

(No Action) 

Alternative 2 

(Proposed 

Action) 

Alternative 

3 

Alternative 

4 

Alternative 

5 

Release Acres5 0 

Up to 11,660 

acres possible 

herbicide 

release in 5-

foot radial 

treatments 

(circle around 

tree) plus 

treatment of 

shrubs in 

between 

trees.  

572 acres of 

hand-

grubbing 

treatment. 

 

No 

herbicide 

release.  

8,107 acres 

hand- 

grubbing 

treatment.  

Same 

herbicide 

release 

compared 

with 

Proposed 

Action but 

on up to 

12,218 

acres. 

Release 

would 

occur on 5-

foot radial 

treatments 

plus 

treatment 

of shrubs 

in between 

trees.  

583 acres 

hand-

grubbing 

treatment 

only. 

Less 

herbicide 

release 

compared 

with 

Proposed 

Action on 

same number 

of acres. No 

herbicide 

release 

treatments of 

shrubs in 

between 

trees. 

572 acres of 

hand-

grubbing 

treatment 

only.  

Maximum Surface Fuel 

Loading in Treated 

Stands (Tons Per Acre < 

3 Inches) 

NA        6-10        6-10      6-10      6-10  

Snag Retention Patches 

(% Within Treated Area 

or Unit) 

100%        10%     15-20%      10%      10% 

Watershed Sensitive 

Area Treatments 

(acres)1 

0          778          778         778         778 

1 Acreage is approximate and may need to be adjusted subject to additional field verification and/or units/logging systems.  
2 Areas where removal of merchantable trees can be utilized in a sawmill plus removal of unmerchantable trees for fuel 

reduction. 
3 Areas where trees generally too small to be utilized in a sawmill would be removed to landings, cogeneration plants, or other 

facility. 
4 Mileage to be treated for hazard tree removal will depend on whether or not hazard trees are present. 
5 Herbicide release is proposed on additional acres from those proposed for planting to assist with regeneration of areas planted 

under a NEPA Categorical Exclusion and natural regeneration. 

 

Summary of Environmental Consequences  

The following table compares the alternatives with a summary of environmental consequences.  
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Table S.2 Comparison of Environmental Consequences 

Resource and Indicator Alternative 1 

(No Action) 

Alternative 2 

(Proposed 

Action) 

Alternative 

3 

Alternative 

4 

Alternative 

5 

A
ir

 Q
u

a
li

ty
 

Smoke Emissions 

from Machine Pile 

Burning 

None Effects to local 

communities 

would be 

minimal due to 

controlled 

emissions. 

Same as 

Alternative 2 

Same as 

Alternative 2 

Same as 

Alternative 2 

B
o

ta
n

y
 

Number and 

Percent of Sensitive 

Plant Occurrences 

within Proposed 

Treatment Areas 1 

 

0 (0%) 

 

44 (64%) 35 (51%) 59 (86%) 44 (64%) 

Intensity and 

Duration of Effects 

to Sensitive Plants 

No Impact Some Impact Lowest 

Impact 

Greatest 

Impact 

Lower Impact 

Risk of Invasive 

Species 

Introduction and 

Spread from Project 

Activities 

No Risk 

Increased Risk 

of Introduction 

or Spread 

Lowest Risk Highest Risk 

Lower Risk 

than 

Alternative 2; 

Higher Risk 

than 

Alternative 3 

C
u

lt
u

ra
l 

R
es

o
u

rc
es

 

Cultural Resources 

(Indirect Effects) 

Greatest Impact Salvage 

removal will 

result in fewer 

indirect effects 

Similar to 

Alternative 

2 with 

slightly less 

overall 

beneficial 

effects 

compared 

with 

Alternative 

2 

Similar to 

Alternative 2 

with slightly 

more overall 

beneficial 

effects 

compared 

with 

Alternative 2 

Same as 

Alternative 2 

Cultural Resources 

(integrity of setting) 

Greatest Impact Salvage 

removal will 

enhance or 

protect the 

integrity of 

setting 

Fewer acres of 

treatment 

results in fewer 

opportunities 

for 

enhancement 

Better than 

Alternative 2 

Same as 

Alternative 2 

E
co

n
o
m

ic
s 

Average cost per 

acre for proposed 

treatments 

0 $887 $1,395 $761 $1,188 

Total Costs 0 $15,262,000 $18,896,000 $16,822,000 $20,436,000 
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Resource and Indicator Alternative 1 

(No Action) 

Alternative 2 

(Proposed 

Action) 

Alternative 

3 

Alternative 

4 

Alternative 

5 

E
co

n
o

m
ic

s 

Revenue Minus 

Cost 

0 - $6,850,000 -$12,970,000 - $4,836,000 -$12,024,000 

Percent of Total 

Cost Potentially 

Funded Thru 

Project Revenue 

0 55% 31% 71% 41% 

F
ir

e 
a

n
d

 F
u

el
s 

Landscape 

Resilience from 

Future Fires 

Greatest risk of 

loss, lowest 

resilience 

Improves 

resilience over 

the long term 

Reduced 

resilience 

over the long 

term, 

compared 

with 

Alternative 2 

Increased 

resilience 

over the long 

term, 

compared 

with 

Alternative 2 

Same as 

Alternative 2 

Fire Suppression 

Capability 

Greatest risk to 

workers and 

safety 

Improves safety 

and reduces 

risks to workers 

over the long 

term compared 

with  

Alternative 1 

Fewer safety 

improvements 

and more 

risks to 

workers over 

the long term 

compared 

with 

Alternative 2 

Better 

improvements 

to safety and 

fewer risks to 

workers over 

the long term 

compared 

with 

Alternative 2 

Same as 

Alternative 2 

Fuel Loading Very High Fuel loading 

from trees left 

standing is low 

enough to avoid 

large fuels 

buildup over 

time 

Higher 

compared 

with 

Alternative 2 

Lower 

compared 

with 

Alternative 2 

Same as 

Alternative 2 

Resistance to 

control in 10 years 

Extreme Low Higher than 

Alternative 2 

Lowest Similar to 

Alternative 3 

Areas with Flame 

Lengths less than 4 

feet within 

treatment area 

3,315 17,935 3,315 22,097 3,315 

Areas of fireline 

intensity less than 

100 btu/ft/sec 

within treatment 

area 

3,536 17,894 3,536 22,097 3,536 
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Resource and Indicator Alternative 1 

(No Action) 

Alternative 2 

(Proposed 

Action) 

Alternative 

3 

Alternative 

4 

Alternative 

5 

F
ir

e 
a

n
d

 F
u

el
s 

Risks to Human 

Health from 

Herbicide 

Applications 

No risks Alternative 2 

risk for direct or 

indirect effects 

to human health 

and safety from 

herbicide 

application is at 

an acceptable 

level  

No risks Same as 

Alternative 2 

Same as 

Alternative 2 

H
u

m
a

n
 

H
ea

lt
h

 a
n

d
 

S
a

fe
ty

 

Roadside Hazard 

Risks from 

Standing Trees 

High Lower Slightly 

greater risk 

but similar to 

Alternative 2 

Slightly lower 

risk but 

similar to 

Alternative 2 

Same as 

Alternative 2 

P
u

b
li

c 
S

a
fe

ty
 

Soil Stability and 

Effective Soil 

Cover 

Low stability, 

ineffective 

cover would 

remain 

unchanged 

Substantial 

improvement 

compared with 

Alternative 1 

Smaller 

improvement 

in erosion 

hazard 

compared 

with  

Alternative 2 

 

Slight 

improvement 

in erosion 

hazard from 

Alternative 2 

Similar 

improvement 

compared 

with  

Alternative 2 

S
o

il
s 

Surface Organic 

Matter 

No 

improvement in 

surface organic 

matter 

Some 

improvement 

compared with 

Alternative 1 

Small 

improvement 

in EHR 

compared 

with  

Alternative 2 

Slight 

improvement 

Similar 

improvement 

compared 

with  

Alternative 2 

Soil Organic Matter No 

improvement in 

soil organic 

matter 

Some 

improvement 

compared with 

Alternative 1 

Slight 

improvement 

in  soil 

organic matter 

compared 

with  

Alternative 2 

Slight 

improvement 

in  soil 

organic matter 

compared 

with  

Alternative 2 

Similar 

improvement 

compared 

with  

Alternative 2 

Soil Compaction 

and Porosity 

High 

compaction 

would remain 

unchanged 

Some 

improvement 

compared with 

Alternative 1 

Slight 

improvement 

in  soil 

porosity  

compared 

with  

Alternative 2 

Slight 

improvement 

in soil 

porosity 

compared 

with  

Alternative 2 

Similar 

improvement 

compared 

with 

Alternative 2 
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Resource and Indicator Alternative 1 

(No Action) 

Alternative 2 

(Proposed 

Action) 

Alternative 

3 

Alternative 

4 

Alternative 

5 

S
o

il
s 

Acres maintained in 

patches greater than 

500 acres in conifer 

forest types that 

burned with greater 

than 90 percent 

basal area 

mortality. 

16,450 3,621 4,473 3,538 3,621 

V
eg

et
a

ti
o
n

 

Percent of conifer 

forest types on NFS 

lands which burned 

with greater than 90 

percent basal area 

mortality that 

would be reforested 

0 40 31 51 40 

Reforestation of 

areas of Basal Area 

Mortality Greater 

Than 90%  

Likely very 

slow, centuries 

in some 

locations 

Trees are 

expected to 

grow 

significantly 

faster in areas 

treated with 

herbicide due to 

reduced shrub 

cover 

Reduced 

regeneration 

success 

compared 

with 

Alternative 2 

Improved 

regeneration 

success 

compared 

with 

Alternative 2 

Reduced 

regeneration 

due to 

reduced 

herbicides 

Tree Diameter 

Distribution and 

Basal Area 

Would remain 

unchanged 

from current 

conditions in 

most areas for 

the long term 

Potential to 

reach size class 

4 and density of 

M on high 

growing sites 

(site class 1 and 

2) and size class 

2–3 on poorer 

growing site 

within the long 

term 

Potential to 

reach size 

class 2 or 3 on 

high growing 

sites (site 

class 1 and 2) 

within the 

long term and, 

at most, a 

CWHR class 

of S or P in 

most planted 

areas 

Similar to 

proposed 

action, but 

including 

additional 

areas 

Similar to 

Alternative 3 

with a slightly 

higher density 

class in the 

long term 

Tree Diameter 

Distribution and 

Basal Area 

No stocking 

would occur 

Proposed 

stocking rates 

would result in 

stands that are 

likely to meet 

desired 

conditions for 

the landscape 

position 

Fewer acres 

adequately 

stocked with 

trees 

compared 

with  

Alternative 2 

Similar to 

Alternative 2 

Fewer acres 

of adequately 

stocked trees 

compared 

with 

Alternative 2, 

but likely 

higher 

stocking than 

Alternative 3 
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Resource and Indicator Alternative 1 

(No Action) 

Alternative 2 

(Proposed 

Action) 

Alternative 

3 

Alternative 

4 

Alternative 

5 

V
eg

et
a

ti
o
n

 

Stand Development 

and Resilience 

Departed from 

NRV 

conditions for 

high-severity 

patch size 

Not likely to 

provide for 

resilient forest 

conditions in 

the short or 

long term 

Closer to NRV 

conditions for 

maintenance of 

high-severity 

patch size 

More likely to 

provide resilient 

forest conditions 

in terms of 

species 

composition and 

forest structure 

into the future 

Maintains 

larger areas 

outside of 

NRV for 

high-severity 

patch size 

than 

Alternative 2 

Likely to 

result in more 

areas that do 

not provide a 

resilient forest 

cover in the 

long term 

Similar to 

Alternative 2 

Similar to 

Alternative 2 

in moving 

stands closer 

to NRV, 

but likely to 

result in 

additional 

areas that do 

not provide a 

resilient forest 

cover in the 

long term 

W
a

te
rs

h
ed

s 

Treatment within 

Riparian 

Conservation Area 

(RCA) from GIS 

Analysis of Stream 

Locations 

None Total- 4643 

acres 

Ephemeral- 

3540 acres 

Perenmial- 639 

acres 

Seasonal- 464 

acres 

Total- 3639 

acres 

Ephemeral- 

2701 acres 

Perenmial- 

544 acres 

Seasonal- 395 

acres 

Total- 6397 

acres 

Ephemeral- 

4595 acres 

Perenial- 

1113 acres 

Seasonal-685 

acres 

Same as 

Alternative 2 

Treatment within 

Riparian 

Conservation Area 

(RCA) from GIS 

Analysis of Stream 

Locations 

None Total- 4643 

acres 

Epherneral-

3540 acres 

Perennial- 639 

acres 

Seasonal 464 

acres 

Total-3639 

acres 

Ephemeral- 

2701 acres 

Perennial- 

544 acres 

Seasonal- 395 

acres 

Total- 6397 

acres 

Ephemeral- 

4598 acres 

Perennial-

1113 acres 

Seasonal-685 

acres  

Same as 

Alternative 2 
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Resource and Indicator Alternative 1 

(No Action) 

Alternative 2 

(Proposed 

Action) 

Alternative 

3 

Alternative 

4 

Alternative 

5 

W
a

te
rs

h
ed

s 

Water Quality 

(Erosion and 

Sedimentation) 

No direct 

ground 

disturbance 

Erosion and 

sedimentation 

remain high for 

next 1-7 years 

as watersheds 

recover from 

fire 

Erosion from 

existing 

disturbances 

would 

continue, no 

road 

improvements 

or WSA 

treatments 

Negligible 

change in 

erosion 

compared to 

Alternative 1 

due to impact of 

wildfire itself 

Short-term 

increase in 

erosion from 

ground 

disturbance.   

Long-term 

reduction in 

erosion due to 

groundcover 

additions, WSA 

treatments, 

obliteration of 

past 

disturbances, 

and 

improvements 

to road system 

Similar to 

Alternative 2, 

though 

slightly less 

short-term 

erosion due to 

reduction in 

treatment area 

Slightly 

higher long-

term erosion 

due to 

reduction in 

extent of 

groundcover 

treatments 

Similar to 

Alternative 2, 

though 

slightly more 

short-term 

erosion due to 

increase in 

treatment area 

Slightly less 

long-term 

erosion due to 

increase in 

extent of 

groundcover 

treatments 

Same as 

Alternative 2 

Stream Condition Channel 

stability would 

increase over 

time, but 

slower 

recovery 

compared to all 

other 

alternatives 

No stream 

channel or 

riparian zone 

improvements 

Compared to 

Alternative 1, 

greater stream 

channel 

recovery due to 

increased 

groundcover 

from slash 

material and 

stream 

restoration 

treatments 

Similar as 

Alternative 2 

Similar as 

Alternative 2 

Same as 

Alternative 2 
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Resource and Indicator Alternative 1 

(No Action) 

Alternative 2 

(Proposed 

Action) 

Alternative 

3 

Alternative 

4 

Alternative 

5 

W
a

te
rs

h
ed

s 

Cumulative 

Watershed Effects 

(CWE) 

14 of 21 

watersheds 

over threshold, 

decreasing to 9 

in 2020 and 7 

in 2025. 

The number of 

watersheds over 

threshold is the 

same as 

Alternative 1 

(except in 2025 

where 9 instead 

of 7 watersheds 

remain over 

threshold) 

The number of 

watersheds over 

threshold is 

similar due to 

impact of fire 

itself 

Same as 

Alternative 1 

Same as 

Alternative 2 

Same as 

Alternative 2 

W
il

d
li

fe
-A

q
u

a
ti

cs
 

Nonbreeding 

streams (miles) - 

CRLF habitat 

0 3.5 2.5 8.5 3.5 

Non-breeding pond 

(acres) - CRLF 

habitat 

0 0 0 0 0 

Upland (acres) – 

CRLF habitat 

0 450 402 829 450 

Acres of suitable 

SNYLF habitat 

within treatment 

units and/or 

roadside hazard tree 

treatments 

0 67 65 98 67 

Acres of species-

specific buffer 

affected by the 

activities in each 

alternative (FYLF) 

6,663 589 510 933 589 

Cumulative percent 

of complex early-

seral forest (mature 

conifer forest1 with 

greater than 75% 

basal area 

mortality) in the 

analysis area 

impacted by 

treatments 

32 56 52 57 56 
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Resource and Indicator Alternative 1 

(No Action) 

Alternative 2 

(Proposed 

Action) 

Alternative 

3 

Alternative 

4 

Alternative 

5 

W
il

d
li

fe
-A

q
u

a
ti

cs
 

Salvage harvest 

within mature 

conifer forest1 with 

less than 50% basal 

area mortality and 

proportion affected 

by treatments in the 

project and analysis 

areas 

(Cumulative 

Percent Treated) 

15 22 23 26 23 

W
il

d
li

fe
 -

 T
er

re
st

ri
a

l 

Retention and 

distribution of 

snags and snag 

patches in salvage 

treatment units 

NA Using cruise 

data from about 

10,000 acres of 

the project area, 

the combination 

of patches and 

riparian buffers 

would result in 

retention of 

roughly 5 snags 

per acre greater 

than 16 inches 

dbh within 

treatment units 

A larger 

proportion of 

the resilience 

treatment 

units would 

be retained in 

snag patches 

in Alternative 

3 compared 

with 

Alternative 2 

The effects of 

Alternative 4 

are generally 

expected to be 

similar to 

Alternative 2, 

but will occur 

over a larger 

area 

Potential for 

adverse direct 

and indirect 

effects from 

activities will 

be the same as 

Alternative 2 

Acres of treatment 

where post-fire 

habitat proportions 

are within the 

NRV2 

0 4,388 2,801 7,994 4,388 

Acres of treatment 

where post-fire 

habitat proportions 

are outside the 

NRV2 

0 9,995 8,189 11,009 9,995 

Spotted owl 

Territory Impacted 

by salvage logging 

0 22 affected 

territories with 

an average of 

113 acres and a 

maximum of 

328 

21 affected 

territories 

with an 

average of 89 

acres treated 

and a 

maximum of 

224 acres 

25 affected 

territories 

with an 

average of 

124 acres and 

a maximum 

of 350 acres  

Same as 

Alternative 2 

1 Percent Affected = Percent of total number of occurrences in fire area within salvage, fuels, and hazard tree removal area plus 

200-foot buffer. 

2  See Ecological Conditions Section of the EIS for assumptions and methodology used for calculations. 
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Table S.3 Comparison of Alternatives in Relation to Significant Issues 

Issue 1: Impacts to California Spotted Owl (CSO) Habitat and Risk of Loss of Occupancy 

Alternative 1: No change to current condition and effects of the fire on CSO. Following the fire, 23 of 46 spotted 

owl territories contain less than 375 acres of dense conifer forest, an amount below which the rate of territory 

abandonment has been found to increase steeply for owl sites on the Eldorado National Forest. PACs were not 

retained or remapped for 10 spotted owl activity centers with less than 10 acres of nesting/roosting habitat within the 

territory. 59% of nesting habitat was rendered unsuitable for nesting by the fire on NFS land but is still presumed to 

be suitable foraging habitat. 

Alternative 2: Removal of fire-killed trees, fuels treatments, and reforestation (of more than an acre) occur in 22 of 

the 43 CSO territories wholly or partially in the project area primarily within roadside hazard and strategic fire 

management zones. Alternative 2 treats 17% of total habitat in the King Fire analysis area.   Combined with other 

foreseeable actions on NFS and private land an average of 27% of affected territories is treated. It is possible that 

increasing amounts of salvage harvest in relation to decreasing amounts of post-fire dense conifer forest habitat in 

territories may increase risk to spotted owls, though thresholds are unknown. Removal of dead trees within stands 

that experienced high basal area mortality is unlikely to affect habitat used for nesting or roosting, but snags, down 

woody material, and shrubs within these stands function as habitat elements important for owl prey. Prey species 

abundance may decrease within and outside salvage treatment units where treatments affect shrubs, but are likely to 

recover quickly as shrubs regrow. Herbicide treatments may reduce shrub cover and prey abundance in reforested 

areas for more extended periods of time.  

Alternative 3: The treatments in Alternative 3 would generally be similar to those proposed in Alternative 2 but 

occur over fewer acres and 1 less territory reducing the magnitude of potential effects to spotted owls. Alternative 3 

treats 14% of total habitat in the King Fire analysis area.   Combined with other foreseeable actions on NFS and 

private land, an average of 24% of affected territories is treated. The greater retention of shrub cover following 

salvage harvest, when compared to Alternative 2, may provide a greater prey resource along the edges of owl 

foraging habitats. 

Alternative 4: The effects of Alternative 4 would be similar to Alternative 2, but occur over a larger area, affect a 

greater number of spotted owl territories (25 of 43), increasing the magnitude of potential effects to spotted owls. 

Alternative 4 treats 20% of total habitat in the King Fire analysis area.   Combined with other foreseeable actions on 

NFS and private land, an average of 29% of affected territories is treated. 

Alternative 5: Same as Alternative 2 with respect to salvage effects. Less herbicide may provide a greater prey 

resource along the edges of owl foraging habitats, similar to Alternative 3. 

Issue 2: Fuel Load and Future Fire Risk 

Alternative 1: Very high fuel loading over time; extreme resistance to control; high risk of uncontrolled large fires. 

Alternative 2: Low fuel loading in treated areas; low resistance to control; increased fire resiliency; increased fire 

suppression effectiveness. 

Alternative 3: Similar to Alternative 2 except for increased fire severity and hazard within 10 years due to shrub 

growth. SFMZs are compromised in terms of modifying fire behavior across the larger landscape or greatly 

enhancing fire suppression actions. 

Alternative 4: Similar to Alternative 2 except more strategic opportunities for future suppression actions; improved 

emergency access and egress; reduced spot fire ignition and fire intensities, decreasing the likelihood of accelerated 

fire spread and resistance to control.  

Alternative 5: Similar to Alternative 2 except in reforested areas where effects are similar to Alternative 3 due to 

increased shrub growth. 

Issue 3: Carbon Emissions and Absorption 

Alternative 1: Carbon emissions expected to continue to exceed carbon sequestration over the long term. 
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Alternative 2: Carbon storage exceeds emissions; within stand carbon storage per acre decreases in short term due 

to harvest and increases over time as trees grow. 

Alternative 3: Carbon storage exceeds emissions although less than Alternative 2; within stand carbon storage per 

acre higher than Alternative 2 in short term due to less harvest and lower than Alternative 2 over time due to less 

reforestation. 

Alternative 4: Increased carbon storage over Alternative 2 due to more acres treated; within stand values the same. 

Alternative 5: Same as Alternative 2. 

Issue 4: Complex Early-Seral Forest  

 

Multi-structure 

early-seral forest in 

conifer dominated 

high-severity fire 

Single structure 

early-seral forest in 

conifer dominated 

high-severity fire 

Variable density 

early-seral 

structure in conifer 

dominated high-

severity fire 

Multi-structure 

early-seral forest 

% of total fire area 

Alternative 1:  61% 0% 0% 25% 

Alternative 2:   35% 4% 31% 14% 

Alternative 3:   41% 4% 26% 17% 

Alternative 4: 35% 6% 26% 14% 

Alternative 5: 35% 4% 31% 14% 

Issue 5: Black-Backed Woodpecker (BBWO) and Cavity Nesting Wildlife 

Alternative 1: Maintains maximum snag habitat available on landscape. 100% of potential pairs maintained on NFS 

land. 67% of the potential BBWO pair population retained across all lands in the fire area. 

Alternative 2: 72% of the BBWO habitat on NFS lands would remain without treatments post-implementation of 

Alternative 2. 69% of the larger size class BBWO habitat on NFS land would be unaffected. There would be roughly 

22 patches greater than 60 acres that could support BBWO pairs across 3,856 acres on NFS land. 74% of the 

potential BBWO pairs could continue to be supported on NFS land post-implementation of Alternative 2. 50% of 

the potential BBWO pair population retained across all lands in the fire area.    

Alternative 3: 77% of the BBWO habitat on NFS lands would remain without treatments post-implementation of 

Alternative 2. 75% of the larger size class BBWO habitat on NFS land would be unaffected. There would be roughly 

22 patches greater than 60 acres that could support BBWO pairs across 4,295 acres on NFS land. 81% of the 

potential BBWO pairs could continue to be supported on NFS land. 50% of the potential BBWO pair population 

retained across all lands in the fire area. 54% of the potential BBWO pair population retained across all lands in the 

fire area. 

Alternative 4: 69% of the BBWO habitat on NFS lands would remain without treatments post-implementation of 

alternative 4. 66% of the larger size class BBWO habitat on NFS land would be unaffected. There would be roughly 

21 patches greater than 60 acres that could support BBWO pairs across 3,746 acres on NFS land. 70% of the 

potential BBWO pairs could continue to be supported on NFS land. 47% of the potential BBWO pair population 

retained across all lands in the fire area.  

Alternative 5: Same as Alternative 2. 

Issue 6: Water Quality Related to Herbicides and Equipment 

Alternative 1: No change from current condition; soil erosion and effects to water quality continue due to the fire. 
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Alternative 2: Short-term risk of erosion and sedimentation to streams due to logging but promotes long-term 

hydrologic and soil recovery; implementation of BMPs and project design criteria would reduce potential for 

impacts to water quality; surface water contamination from herbicides is unlikely. 

Alternative 3: Similar to Alternative 2; extent of short-term impacts smaller and increases in groundcover less; no 

potential for water quality impacts from herbicides.   

Alternative 4: Similar to Alternative 2; extent of short-term impacts and increases in groundcover greater; surface 

water contamination from herbicides is unlikely.  

Alternative 5: Same as Alternative 2. 

Issue 7: Natural Range of Variation 

Alternative 1: Current condition outside NRV due to proportion of high-severity fire; high-severity patch size; 

longer fire return interval; and proportion in early-seral stage exceeds 15-20% NRV. 

Alternative 2: Fall closely within the NRV; the addition of single structure and variable density seral conditions 

would likely maintain more early-seral habitats across a gradient; closest to NRV for proportion of fire severity 

classes and early-seral stages. 

Alternative 3: Fall closely within the NRV; similar to Alternative 2 except closest to NRV for reference fire return 

interval. 

Alternative 4: Fall closely within the NRV; closest to NRV for high-severity patch size. 

Alternative 5: Fall closely within the NRV; same as Alternative 2. 

 

Table S.4 Comparison of Alternatives in Relation to Purpose and Need 

1. Reduce the risk from falling dead, dying, and damaged trees that pose a significant safety concern to forest 

visitors and workers, and which create a hazard to private property, infrastructure, and cultural resources  

Alternative 1: Highest risk; no hazards are abated. 

Alternative 2: Risk is reduced along roads and in areas treated. 

Alternative 3: Slightly greater risk than Alternative 2 because less areas are treated where risk would be abated and 

snag retention is higher in treatment units. 

Alternative 4: Slightly less risk than Alternative 2 because more areas are treated reducing risk. 

Alternative 5: Same as Alternative 2. 

2. Remove dead trees in strategic fire management areas to improve the agency’s ability to manage and 

control future fires 

Alternative 1: No strategic treatments resulting in very high fuel loading over time; extreme resistance to control; 

high risk of uncontrolled large fires. 

Alternative 2: Strategic fire management zones treated resulting in low fuel loading in treated areas; low resistance 

to control; increased fire resiliency; increased fire suppression effectiveness. 

Alternative 3: Compared to Alternative 2, SFMZs are compromised in terms of modifying fire behavior across the 

larger landscape or greatly enhancing fire suppression actions. 

Alternative 4: Similar to Alternative 2 except more strategic opportunities for future suppression actions; improved 

emergency access and egress; reduced spot fire ignition and fire intensities, decreasing the likelihood of accelerated 

fire spread and resistance to control. 
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Alternative 5: Same as Alternative 2. 

3. Actively manage severely burned areas to facilitate restoration and resilience 

Alternative 1: No active restoration treatments; natural regeneration is likely where seed sources are present and 

seedlings can survive the competition from shrubs; in larger patches of high mortality, regeneration of conifers will 

be limited; with no management, it is expected to take over a century for any stands to develop within the moderate 

or high-severity portions of the fire; repeated fires may preclude restoration of conifer forest. Soil erosion and 

effects to water quality and cultural resources continue due to the fire. 

Alternative 2: The planting design and release treatments would restore native conifer forest at a density high 

enough to meet desired stocking levels, but low enough to create desired open canopied forested stands that 

complement natural regeneration that may occur, and provide for a resilient structure for future fire management 

including prescribed fire use within these stands.   

Alternative 3: This alternative would take longer to achieve desired conditions for conifer stands; increased shrub 

density within planted stands is likely to leave planted seedlings more susceptible to injury and death from insect 

damage, prescribed burn, and future fires; conifer survival will continue to drop, threatening plantation failure. 

Alternative 4: Same as Alternative 2 except on more acres. 

Alternative 5: Same as Alternative 2 except establishment of conifer forest would be reduced; increased shrub 

competition would increase seedling mortality; and shrub competition in the stands would continue to cause 

increased moisture stress resulting in reduced growth for conifer seedlings. 

4. Balance active management with the retention of important attributes of post-fire habitat at the landscape 

scale and within treatment areas to support the diversity and abundance of species  

Alternative 1: No active management; all currently available post-fire snag habitat is retained; restoration of conifer 

forest for mid-late successional habitat-dependent species in high-severity fire areas is compromised; future fire 

likely to jeopardize naturally recovering forest. 

Alternative 2: Snag patches within salvage areas, as well as riparian buffers, will provide a structurally 

heterogeneous environment improving the capacity of the larger treatment unit to support a diversity of wildlife. 

66% of the mature conifer forest burned at high severity on NFS lands would remain unaffected by salvage harvest, 

fuels treatments, and reforestation. 89% of the mid- and late-seral closed conifer forest that burned at less than 50% 

basal area mortality would be retained untreated. Planted areas with herbicide release will support fewer early 

successional habitat specialists, including birds, small mammals, and pollinators, but will transition to forested 

habitats more rapidly. 

Alternative 3: Retains more large patches of snags and more snags within treatment units than Alternative 2. 71% 

of the mature conifer forest burned at high severity on NFS lands would remain unaffected by salvage harvest, fuels 

treatments, and reforestation. 91% of the mid- and late-seral closed conifer forest that burned at less than 50% basal 

area mortality would be retained. The retention of greater acreage in snag patches also would result in more spatially 

heterogeneous planting, with positive effects on biodiversity. Alternative 3 will delay creation of mature forest 

habitat compared to Alternative 2. 

Alternative 4: 65% of the mature conifer forest burned at high severity on NFS lands would remain unaffected by 

salvage harvest, fuels treatments, and reforestation. 85% of the mid- and late-seral closed conifer forest that burned 

at less than 50% basal area mortality would be retained untreated. Planted areas with herbicide release will support 

fewer early successional habitat specialists, including birds, small mammals, and pollinators, but will transition to 

forested habitats more rapidly. Alternative 4 would have the greatest impact on wildlife habitat components (snags, 

shrubs, down wood). 

Alternative 5: Same as Alternative 2 with reduced impacts to species associated with early-seral habitats. 

5. Expeditiously recover timber killed by the fire commensurate with available markets for the purpose of 

generating funds to offset the cost of restoration activities and contribute to societal needs for wood products 

Alternative 1: No value is recovered; no costs are incurred. 
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Alternative 2: Approximately 163 million board feet of timber could be harvested; 55% of the anticipated costs 

could potentially be offset by revenue; volume may slightly exceed local sawmill capacity. 

Alternative 3: Approximately 122 million board feet of timber could be harvested; 31% of the anticipated costs 

could potentially be offset by revenue; volume is within local sawmill capacity. 

Alternative 4: Approximately 222 million board feet of timber could be harvested; 71% of the anticipated costs 

could potentially be offset by revenue; volume likely exceeds local sawmill capacity. 

Alternative 5: Approximately 163 million board feet of timber could be harvested; 41% of the anticipated costs 

could potentially be offset by revenue; volume may slightly exceed local sawmill capacity. 

6. Promote scientific research to increase knowledge regarding the effects of large fires on the environment, 

how to reduce the risk of future fires, and how to restore resilient forests after fires 

Alternative 1: No opportunity for research projects. 

Alternatives 2, 3, 4, 5: Research projects are implemented fully. 
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Chapter 1. Purpose of and Need for Action 
 

Document Structure  

The Forest Service has prepared this Environmental Impact Statement (EIS) in compliance with the 

National Environmental Policy Act (NEPA) and other relevant Federal and State laws and regulations. 

This EIS discloses the direct, indirect, and cumulative environmental impacts that would result from the 

proposed action and alternatives. The document is organized into four chapters:  

Chapter 1. Purpose of and Need for Action: This chapter briefly describes the proposed action, the 

need for that action, and the other purposes to be achieved by the proposal. This section also details 

how the Forest Service informed the public of the proposed action and how the public responded.  

Chapter 2. Alternatives, Including the Proposed Action: This chapter provides a detailed description 

of the agency’s proposed action and alternative actions that were developed in response to comments 

raised by the public during scoping. The end of the chapter includes a summary table comparing the 

proposed action and the alternatives.  

Chapter 3. Affected Environment and Environmental Consequences: This chapter describes the 

environmental impacts of the proposed action and the alternatives and provides a summary table, 

which compare the proposed action to the alternatives with respect to their environmental impacts.  

Chapter 4. Consultation and Coordination: This chapter provides a list of preparers and agencies 

consulted during the development of the EIS.  

Appendices: The appendices provide more detailed information to support the analyses presented in the 

EIS. 

Index: The index provides page numbers by document topic. 

Additional documentation, including more detailed analyses of project-area resources, is found in the 

project planning record located at the Eldorado National Forest Supervisor’s office. 

Background   

The King Fire started by arson on September 13, 2014, and eventually burned 97,717 acres, including 

63,536 acres of National Forest System lands on the Eldorado National Forest (ENF). The fire destroyed 

12 residences, and 68 minor structures, and threatened an additional 500 homes in the vicinity of the 

unincorporated communities of Pollock Pines and Georgetown. The fire forced the evacuation of 2,836 

people from their homes and burned both sides of the South Fork American River watershed and portions 

of the Middle Fork American River watershed along the Rubicon River watershed. The King Fire was 

declared 100 percent contained on October 9, 2014, at an approximate suppression cost of $117 million.    

A Burned Area Emergency Response (BAER) Team assessed immediate hazards and stabilization needs 

within the fire area and published a report on October 10, 2014, which recommended actions to protect 

human life and safety, property, natural resources, and cultural and heritage resources. Based on the 

BAER assessment report, the ENF has completed a series of emergency tree removal and erosion control 

treatments around roads and developed areas. Additional emergency treatments are planned and are 

targeted for completion within one year of fire containment. 

The restoration project analyzed herein incorporates approximately 63,000 burned acres that fall under the 

jurisdiction of the ENF within the Georgetown, Pacific, and Placerville Ranger Districts’ administrative 

boundaries. The project area includes all or portions of 33 watersheds. 

Restoration efforts need to balance short- and long-term risks and objectives to achieve ecological 

integrity, which is the quality or condition of an ecosystem’s dominant ecological characteristics to occur 
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within the natural range of variation and to withstand and to recover from most natural or human 

perturbations.  There are numerous studies documenting the historic occurrence of frequent, low-severity 

fires in mixed-conifer forests throughout the Sierra Nevada (North, 2012). Collectively, these studies 

suggest that historical forests had a low incidence of high-severity fire, and that high-severity patch sizes 

in yellow pine/mixed conifer forests more than a few acres in size were uncommon. The few large 

patches noted in a recent study were in the range of 150 to 220 acres in size (Collins and Stephens 2010). 

Recently, high-severity patches of thousands of acres have become common, such as in the King Fire 

where the largest conifer-dominated, high-severity patch exceeded 10,000 acres in size. The percentage of 

high-severity fire and the high-severity patch sizes in the King Fire far exceed the natural range of 

variability.  Figure 1.1 shows the distribution of basal area mortality across the landscape resulting from 

the King Fire.  

Table 1.1 Basal Area Mortality of Trees within the King Fire 

Basal Area 

Mortality 

Private Land 

Acres 

National Forest Land 

Acres 

Total 

Acres (Percent) 

0%   8,866 16,264    25,130 (26%) 

0%-<10%   3,064   6,351      9,415 (10%) 

10%-<25%   1,391   3,181    4,572 (5%) 

25%-<50%   1,551   3,500    5,051 (5%) 

50%-<75%   1,407   2,856    4,263 (4%) 

75%-<90%   1,081   1,903   2,984 (3%) 

≥90% 16,184 29,358   45,542 (47%) 

Total 33,544 63,413    96,957 (100%) 

 

The large high-severity portions of this fire resulted in adverse effects to forest resources, such as soil, 

riparian areas, and wildlife habitat; killed thousands of trees that contribute to hazardous conditions for 

people; and caused extremely high fuel loading over time. The objectives of this project are to maintain 

the ecological integrity of post-fire habitat; reduce future fuel loadings in strategic areas important to fire 

control; increase resiliency of growing forest to future fire; to reduce safety hazards to people and risks to 

buildings, infrastructure, and cultural resources; to recover some of the economic value of dead trees to 

help pay for restoration activities and to contribute to societal needs for wood products; to take advantage 

of opportunities for research to increase knowledge regarding effects on the environment from large fires; 

and to reduce sediment to streams and large, woody fuel accumulation in sensitive areas. The long-term 

goal for the fire area is to move toward desired future conditions as defined by the Sierra Nevada Forest 

Plan Amendment (SNFPA). 

After the King Fire Restoration Project decision is made, the Forest Service expects to engage in further 

restoration and rehabilitation activities within the King Fire area. For example, the agency may 

contemplate future projects to address ecosystem restoration and resilience, such as prescribed fire or 

additional fuels treatments and additional watershed protection projects that may be identified. Such 

future actions will help contribute to the recovery and restoration of the area burned by the King Fire, 

taking advantage of the work done through this project and building on it. However, the planning process 

for such actions has not begun. Because the King Fire Restoration Project has independent utility and will 

proceed regardless of whether future agency actions occur within the King Fire area, the future actions 

and this project are not connected actions under Council of Environmental Quality’s (CEQ) NEPA 

regulations. 
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Figure 1.1 Fire Severity Basal Area Mortality from the King Fire 
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Purpose of and Need for Action  

The purposes of this project are: 

1. To reduce the risk from falling dead, dying, and damaged trees that pose a significant safety 

concern to forest visitors and workers and that creates a hazard to private property, 

infrastructure, and cultural resources: Trees that are dead, dying, or damaged as a result of the 

King Fire pose a significant risk of injury to people and of damage to property, as those trees 

deteriorate and fall. Such trees also pose a hazard to cultural resource sites, which would be 

adversely impacted by tree-fall. Our goal is to mitigate these hazards in a cost-efficient way by 

cutting and removing the trees that pose significant risks, or by cutting and leaving some of such 

trees onsite when their removal is not cost-efficient or when their retention on the ground is 

important for ecological purposes. Hazard tree removal is needed along roads; adjacent to 

structures, private property, and infrastructure (i.e., utilities and range improvements); and within 

treatment areas (strategic fire management areas and resilience areas). 

2. To remove dead trees in strategic fire management areas to improve the agency’s ability to 

manage and control future fires: Strategically located fire management areas facilitate the 

effective suppression and control of unwanted future fires and provide control lines for the 

application of future prescribed fires in the project area. The most important and effective 

locations for such fire management areas are along ridge tops and near communities. Current 

surface fuel loading in areas burned in the King Fire is very low. However, as dead trees fall and 

shrubs sprout, surface fuels will increase significantly, thereby impeding the agency’s ability to 

suppress unwanted wildfires from these areas. Fireline construction is significantly slowed where 

firelines intersect numerous large logs. Excessive large, woody fuel accumulation increases flame 

lengths and fireline intensity, affecting the ability to suppress the fire and the ultimate fire size. 

High snag numbers contribute to long-range spotting and pose a risk to firefighter 

safety. Therefore, the removal of dead trees in strategic fire management areas is presently needed 

to reduce the future volumes of snags and surface fuels, which limit the ability of firefighters to 

safely and effectively control wildfires and to manage prescribed fires. 

3. To actively manage severely burned areas to facilitate restoration and resilience: The King 

Fire burned large areas of the Eldorado National Forest so severely that active management is 

necessary to put such areas on a trajectory toward improved conditions. Such active management 

includes: 

a. The reforestation of severely burned areas where forest regeneration would otherwise be 

significantly delayed or unsuccessful due to the lack of sufficient nearby seed sources; 

b. The removal of dead trees that would otherwise deteriorate and fall, resulting in increased 

likelihood of high-severity fires that would a) jeopardize the survival of trees in the reforested 

areas, and b) threaten sensitive areas and damage soil, water, and cultural resources; and, 

c. The road repair and rehabilitation of existing sources of erosion to aid in protecting water 

quality, soil productivity, and aquatic habitat.   

d. Forest stands in severely burned areas are at risk of delayed or unsuccessful natural 

reforestation, increased fire hazard, and significant watershed damage. By engaging in 

reforestation, fuel reduction, and watershed improvement, the agency intends to restore a 

diverse conifer forest that is resilient over time and that contributes to a mosaic of various 

forest seral stages and habitat types at the landscape scale. 

e. In a future fire, high surface fuel loads can lead to increased soil temperatures and longer fire 

residence times, which can negatively impact reforested areas, soil, aquatic resources, and 

cultural sites. Reducing the continuity and amount of future fuel loads and engaging in active 

reforestation will not only move the treated areas to a more resilient condition, but such 

treatments will also facilitate future forest management by using prescribed fire and 

mechanical treatments to engage in long-term forest restoration. 
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f. Fuel reduction and reforestation treatments are appropriate in strategic fire management areas 

as well as in other areas where the dominant purpose is restoring a resilient forest (greater fuel 

reduction and tree removal may be needed in the strategic fire management areas in order to  

achieve specific stand characteristics considered necessary in such areas). 

g. Repairing roads and treatments to mitigate erosion, such as adding groundcover and 

alleviating compaction, will aid in protecting water quality, soil productivity, and aquatic 

habitat. 

4. To balance active management with the retention of important attributes of post-fire habitat 

at the landscape scale and within treatment areas to support the diversity and abundance of 

species: Complex early-seral forest with snags and naturally recovering understory vegetation 

created by moderate- and high-severity fire are a valuable habitat stage that supports important 

ecological processes and a diversity of species. Snags created by fire are used by species, such as 

black-backed woodpeckers and other species that reach their greatest abundance in post-fire 

habitats, including a few that are rare or declining in the Sierra Nevada. Maintaining large, well 

distributed areas with snags and naturally regenerating vegetation is an important component of 

the strategy for managing post-fire landscapes in a manner that supports native plant and animal 

species diversity and abundance. In addition, within treatment areas, it is also important to retain 

a sufficient number and distribution of snags, shrubs, and other plants to provide habitat and other 

important ecological functions without generating excess future fuels and jeopardizing the 

survival of planted trees and the safety of workers. 

5. Expeditiously recover timber killed by the fire commensurate with available markets for the 

purpose of generating funds to offset the cost of restoration activities and to contribute to 

societal needs for wood products: Dead trees deteriorate rapidly relative to wood 

merchantability, quality, and value. Smaller diameter trees deteriorate faster than large trees, and 

by the second year after the fire, 47 to 74 percent of the volume of trees smaller than 24 inches in 

diameter is lost (Lowell et al., 1992). Furthermore, the value of larger dead trees is reduced due to 

effects from fungi and insects. To maximize timber quality and value, the agency seeks to remove 

as much as possible of salvage timber in 2015. By doing so, the value of the dead trees should 

pay for their removal from the forest and potentially pay for other future restoration treatments, 

such as road repair, reforestation, treatment of additional fuels, and watershed enhancement. To 

be economically efficient and valuable enough to generate excess receipts to pay for restoration, 

timber sales not only need to be implemented quickly, but they also need to include sufficient 

timber volume and quality to offset contractor expenses without constraints that make operations 

overly costly or dangerous to workers (e.g., the retention of excessive numbers of snags within 

treatment units, the exclusion from certain areas for extended periods of the year, etc.). 

6. To promote scientific research to increase knowledge regarding the effects of large fires on 

the environment, the reduction of the risk of future fires, and the restoration of resilient 

forests after fires: Research opportunities to study the effects of large, high-intensity fires and 

restoration treatments on wildlife, conifer seed dispersal, tree recruitment, soil erosion, aquatic 

resources, and fuel accumulation are abundant within the King Fire perimeter. The ENF is 

working with scientists from the Pacific Southwest Research Station (PSW) and several 

universities to take advantage of the opportunity that a fire of this scale and intensity provides to 

add to a better understanding of the potential effects of management of burned forests to achieve 

long-term resilience and the conservation of native plants and animal species associated with 

these habitats. 

Proposed Action  

The action proposed by the Forest Service to meet the purpose and need is to remove dead trees in 

strategic areas, to restore conifer forests in areas that are ecologically sustainable and that can be managed 
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to have a high probability of surviving subsequent wildfire, to improve watershed condition, and to 

support research projects. The proposed action includes fuel reduction, salvage logging, hazard tree 

removal, repairing roads, tree planting and release treatments, watershed improvements, prescribed fire, 

and other specific treatments for research. 

Decision Framework  
Given the purpose and need, the deciding official reviews the proposed action, the other alternatives, and 

their environmental consequences in order to determine whether to implement the proposed action as 

described, to select a different alternative, or to take no action at this time.  

Forest Plan Direction   

The proposed action and alternatives are guided by the Eldorado Forest Land and Resource Management 

Plan (LRMP), as amended by the Sierra Nevada Forest Plan Amendment Record of Decision (SNFPA 

ROD) (USDA 2004). The Forest Plan provides for ecosystem restoration following large, catastrophic 

disturbance events. Restoration activities may be conducted in all land allocations and include objectives 

for managing disturbed areas for long-term fuel profiles, for restoring habitat, and for recovering the 

economic value of some dead and dying trees. Restoration projects can include salvage of dead and dying 

trees for economic value and for fuel reduction (SNFPA ROD, p. 6).  

The Forest Plan has standards and guidelines pertaining to salvage activities following large disturbance 

events, such as the King Fire (SNFPA ROD, pp. 52 and 53). Standards and guidelines direct managers to 

design post-disturbance restoration projects to: a) reduce potential soil erosion and the loss of soil 

productivity caused by loss of vegetation and groundcover; b) to protect and maintain critical wildlife 

habitat; c) to manage development of fuel profiles over time; and d) to recover the value of timber killed 

or severely injured by the disturbance (SNFPA ROD, p. 52). 

Public Involvement  
A Notice of Intent (NOI) to prepare an EIS for the King Fire Restoration Project was published in the 

Federal Register on December 24, 2014. The notice asked that people send in their comments on the 

proposed action, and for those comments to be received by January 23, 2015. Sixty-six scoping comments 

were submitted. Comment letters and a summary of comments are found in the project record located at 

the Eldorado National Forest Supervisor’s office. In addition, as part of the public involvement process, 

the Forest Service hosted and participated in field trips and meetings with interested stakeholders to 

discuss post-fire restoration. Stakeholders included State, Federal, and locally elected officials and staff, 

community liaison partners, utility company and water agency representatives, local citizens, and 

representatives from industry and environmental groups. The project file contains records of meetings, 

field trips, and public notices. Meetings and field trips are described below;  

 Stakeholders and interested parties met by way of a field trip to the burned area on November 12, 

2015. The field trip included discussions about post-fire recovery projects and solicited ideas to 

help develop the proposed action. The Stakeholders included State, Federal, and locally elected 

officials and staff, community liaison partners, utility company and water agency representatives, 

and representatives from industry and environmental groups.  

 A Sierra Nevada Conservancy sponsored field trip took place on November 19, 2014, with Forest 

Service staff, State legislative members and staff, utility company and water agency 

representations, local elected officials, and other interested stakeholders in attendance.  

 The interdisciplinary team and interested and affected stakeholders met on December 4, 2014, to 

further discuss elements of the King Fire Restoration Project proposed action.  

 The ENF posted a Notice of Intent (NOI) which was published on December 24, 2014, thus 

beginning the formal scoping period. 
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 The ENF sent letters with information on the proposed action and scoping period to all interested 

parties. 

 The Forest Service developed multiple types of media and internet venues for the public to stay 

informed with the project and offer opportunities to comment; including the King Fire 

Restoration Schedule of Proposed Actions webpage, and information on the Eldorado National 

Forest website.  

 The Forest Service held a workshop on January 13, 2015, to engage and inform the public and 

solicit scoping comments. 

 The Forest Service met with White Meadows community as part of scoping on January 5, 2015. 

 The Forest Service met with elected officials on January 13, 2015 to discuss the proposed action. 

 The ENF and Forest Service representatives met with agency officials from the Central Valley 

Water Quality Control Board and the California Department of Fish and Wildlife on January 15, 

2015. 

 Forest Service representatives gave a presentation and discussed the proposed action with the 

Amador-El Dorado Forest Forum on January 21, 2015. The forum is a group of forestry 

professionals, loggers, and citizens interested in forest management. 

 Forest Service representatives met with various interested citizens, a County Supervisor, 

Congressman McClintock’s office, and the California Forestry Association met on February 25, 

2015; the main concern of the meeting was over not doing enough salvage harvesting.  

 Forest Service representatives met with the Central Valley Water Quality Control Board on March 

2, 2015 to discuss their scoping comments. 

 Forest staff and members of Sierra Forest Legacy held numerous informal discussions to clarify 

their scoping comments and to develop Alternative 3 to address their issues and proposals. 

 Forest Service representatives held a public meeting on March 25, 2015.to preview the 

alternatives developed in response to scoping. This meeting was covered by both television and 

print media. 

Public Comment Period (30 days) for the Draft EIS Notice of Availability  

The 30-day comment period on the King Fire Restoration Draft Environmental Impact Statement (DEIS) 

began with publication of the Notice of Availability (NOA) in the Federal Register on May 22, 2015 (80 

FR 29701). The Forest Service published a Notice of Availability (NOA) that asked for public comments 

on the DEIS. The 30-day comment period reflected the President's Council on Environmental Quality 

(CEQ) alternative arrangements which were granted in accordance with 40 CFR 1506.11.  Among these 

alternative arrangements, CEQ specifically approved shortening the public comment for this DEIS from 

45 to 30 days. The comment period was initiated with publication of the Notice of Availability in the 

Federal Register on May 22, 2015. In addition, on May 22, 2015 the Mountain Democrat published a 

legal notice describing the opportunity to comment during the 30-day comment period on the DEIS. 

The Forest Supervisor sent a DEIS notification letter to the 66 interested parties who submitted unique 

comments during scoping along with other individuals, permittees, organizations, agencies, and Tribes 

interested in this project on May 22, 2015, requesting specific written comments by the filing deadline of 

June 22, 2015. The Forest Service also published the DEIS on the internet 

[http://www.fs.usda.gov/project/?project=45952].  

 

During this period, the Forest produced materials for social media outlets, including two newspaper 

postings on May 7th and June 17th. The Forest hosted a field trip with John Muir Project and Center for 

Biological Diversity on July 22, 2015 and conducted two conference calls with these same stakeholders 

on June 22nd and August 14th.  On August 11, 2015, the Forest sent an email to interested parties 

providing an update on the status of the decision and the selection of the alternative.  
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Interested parties submitted 30 comment letters on the DEIS including 25 unique individual letters and 5 

form letters from 15 different organized groups. The Response to Comments, Appendix N of the FEIS, 

identifies specific comments and the Forest Service responses to comments. The project record contains 

the letters received commenting on the DEIS. Responses to public comments were finalized during the 

development of the FEIS. Responses reflect work done after publication of the DEIS.  

 

Issues  

Comments from the public and other agencies were used to formulate issues concerning the proposed 

action. The Forest Service separated the issues into two groups: significant and non-significant. 

Significant issues are defined as those directly or indirectly caused by implementing the proposed action. 

Non-significant issues are identified as those: a) outside the scope of the proposed action; b) already 

decided by law, regulation, Forest Plan, or other higher-level decision; c) irrelevant to the decision to be 

made; or d) conjectural or not supported by scientific or factual evidence. The CEQ NEPA regulations 

explain this delineation in Sec. 1501.7, “…identify and eliminate from detailed study the issues which are 

not significant or which have been covered by prior environmental review (Sec. 1506.3)”. A list of non-

significant issues and reasons why they were found non-significant are found in the project record located 

at the Eldorado National Forest Supervisor’s office.   

The Forest Service identified the following significant issues during scoping: 

Issue 1: The proposed salvage harvest in California spotted owl (CSO) territories would impact CSO 

foraging habitat and lead to loss of occupancy. Alternative 3, described in Chapter 2, was designed to 

address this issue. 

Issue 2: Leaving large portions of the fire untreated results in a dangerously high fuel load in the form of 

snags and later brush growth, and it also results in a high risk of future wildfire impacting private land, 

communities, and forest resources. Alternative 4, described in Chapter 2, was designed to address this 

issue. 

Issue 3: The proposed action fails to remove sufficient dead trees to reduce carbon emissions and fails to 

plant sufficient new ones to increase carbon absorption, resulting in net carbon emissions to the 

atmosphere. Alternative 4, described in Chapter 2, was designed to address this issue. 

Issue 4: Tree planting and herbicides will adversely impact the composition of early successional shrub, 

forb, and grass species of the post-fire habitat, thereby impacting the many species which require complex 

early-seral forest. Alternatives 3 and 5, described in Chapter 2, were designed to address this issue to 

varying degrees. 

Issue 5: The proposed action will adversely affect black-backed woodpeckers and secondary cavity 

nesters by removing important, intensely burned habitat created by the fire. Alternative 3, described in 

Chapter 2, was designed to address this issue. 

Issue 6: The proposed action has insufficient protection for water quality and aquatic habitat, as it 

proposes herbicides within RCAs and permits log skidding within 150 feet of perennial and intermittent 

streams. The proposed action, described in Chapter 2, was modified to address this issue. 

Issue 7: There is no ecological or economic justification to salvage log areas that burned at mixed-

severity within the Natural Range of Variation (NRV). Alternative 3, described in Chapter 2, was designed 

to address this issue. 
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Chapter 2. Alternatives, Including the Proposed Action 

Introduction  
This chapter describes and compares the alternatives considered for the King Fire Restoration Project. It 

describes both alternatives considered in detail and those eliminated from detailed study. The end of this 

chapter presents the alternatives in tabular format so that the alternatives and their environmental impacts 

can be readily compared.  

Alternatives Considered in Detail  
Based on the issues identified through public comment on the proposed action, the Forest Service 

developed three alternative proposals that achieve the purpose and need differently than the proposed 

action. In addition, the Forest Service is required to analyze a No-Action alternative. The proposed action, 

alternatives, and no-action alternative are described in detail below. Figures 2.1 through 2.6 are large 

maps depicting Alternatives 2 through 4 in detail and are separate attachments. 

Alternative 1 

No-Action  

Under the No Action alternative, current management plans would continue to guide management of the 

project area. No King Fire Restoration activities as described herein would be implemented to accomplish 

the purpose and need. Burned Area Emergency Response would continue, and actions approved under 

other NEPA decision documents would continue within the fire area. 

Alternative 2 

The Proposed Action 

The following information was taken into consideration in developing the proposed action: 

1. The focus is in areas that burned with high fire severity that are outside the natural range of 

variability (NRV) for fire patch size.  In mixed-conifer and yellow pine forests, high-severity fire 

patch sizes have increased in size, departing from the natural range of variability (NRV). The 

NRV is a combination of historic, modeling, and contemporary landscape information used to 

identify the natural conditions that are indicative of a healthy, functional, and resilient ecosystem 

(USDA, 2012). The NRV of high fire severity patches documented in the scientific literature for 

Sierra Nevada ponderosa pine and mixed conifer forests was strongly dominated by small patches 

fewer than 10 acres in size (Sudworth, 1900; Show and Kotok, 1924; Kilgore, 1973; Stephenson, 

1990; Agee, 1993; Skinner, 1995; Skinner and Chang, 1996; Weatherspoon and Skinner, 1996; 

Minnich et al., 2000; Collins and Stephens, 2010). Some portion of the landscape would have 

also been comprised of large patches but would have rarely exceeded 150 acres in size (Minnich 

et al., 2000; Collins and Stephens, 2010). High-severity patches within the King Fire had a mean 

of 22 acres which is a close approximation to the 30 acres of what Miller et al. (2012) found 

throughout recent fires in Sierra Nevada forests (30 acres in Miller et al., 2012). Additionally, 83 

percent of the total of high-severity area was in patches that exceeded 150 acres, with the largest 

patch size being 17,311 acres, mostly burning within one burn period. A range of, large high-

severity patches were maintained commensurate with the amount that was found in NRV.. Refer 

to the “King Fire Ecological Analysis-Comparison to Natural Range of Variability” report 

(Appendix A).  

2. Historical ecology interprets previous landscape conditions such as vegetation composition and 

structure. It is of interest to land managers as it can provide a means to identify changes in forest 

conditions and in ecosystem processes which helps inform future desired conditions. A wide 
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range of data can be used to determine historical conditions from past efforts at vegetation 

mapping, reconstruction, and historical distributions of trees from the General Land Office (GLO) 

surveys. To determine historical conditions in this project, the Wieslander Vegetation Type Map 

(VTM) project was utilized. The US Forest Service conducted this program from 1928 to 1940 in 

an effort to record the State of California vegetation (Wieslander, 1935). Three efforts 

accomplished these goals: 1) photo documentation, 2) extensive tree/shrub plots, and 3) 

vegetation cover type mapping (Wieslander, 1935). The Wieslander vegetation-cover type maps 

represent a snapshot of California's vegetation in the early 20th century. These maps were used to 

help inform where hardwood/chaparral/grasslands areas where conifers may have been replaced 

as a result of fire exclusion. These areas will be surveyed prior to planting and if adequate species 

composition and density if certified planting will not occur. 

3. The ability of forests to regenerate after stand-replacing fire depends on the available seed 

sources. Larger patches can create openings larger than seeds can reach from available 

neighboring surviving conifers (Bonnet, 2005). Areas that have experienced high-severity fire 

have been shown to have dramatically lower regeneration rates for conifers and especially for 

pines compared to areas burned at moderate or low severity (Crotteau et al., 2013). Seed dispersal 

generally occurs within one to two tree heights, or 60 meters (200 feet), and long distance 

dispersal has been documented at 400 meters (1,300 feet) (Bonnet et al., 2005; Bohlman, 2014). 

Areas that were likely to naturally regenerate were determined using a statistical analysis. Since it 

is theoretically more likely that areas adjacent to unburned and low-severity fire would have more 

seed sources, these were given a higher ranking than moderate-severity fire. These areas were 

excluded from reforestation but not mechanical treatments.  It was assumed to be likely these 

areas would persist as conifer dominated into the future with frequent natural or prescribed fire.  

These areas will be surveyed prior to planting and if adequate species composition and density is 

present they will be certified and planting will not occur. 

4. The probability of California spotted owl (CSO) persistence within and adjacent to the King Fire, 

promoting a mosaic of post-fire vegetation important for species associated with early-seral 

habitats, and minimizing impacts to the endangered Sierra Nevada yellow-legged frog and 

threatened California red-legged frog, were evaluated in project development. In particular, where 

post-fire persistence of a spotted owl territory was expected, salvage harvest within 0.7 mile of 

the territory center limited to the purpose of hazard reduction or establishment of strategic fire 

management zones. 

 5. After the King Fire, the ENF recognized a need to identify a strategy for managing activities 

within and adjacent to the footprint of the King Fire to assist with future fire management of 

planned and unplanned ignitions. The “Fire Management Strategy within the King Fire” (King 

Strategy, Appendix C) provided a landscape strategy for planned and unplanned ignitions in the 

King Fire.  The strategy was designed to be dynamic so that as new science and planning 

documents become available, updates can be made to reflect these on the landscape. The strategy 

strives to provide the following: a) forest vegetative communities’ resilient to predictable 

occurrence of future fires, b) sustainable habitat for native biotic communities, and c) a reduction 

in the risk of large-scale disturbances that have the potential to impact communities, watersheds, 

and ecosystems. All areas within the landscape that met the planning criteria were identified as 

either Strategic Fire Management Zones (SFMZ) designed to contain wildfires and to facilitate 

prescribed fire, or as Wildland Urban Interface (WUI) defense zones where the focus is on 

protecting life and property. Additional areas also were identified that would be potential 

candidates for the reintroduction of fire within the next five years. 

6. Prioritization was given to treating slopes less than 35 percent to reduce costs. Steeper slopes 

were proposed for treatment where implementation could be accomplished cost effectively or was 

necessary to meet other objectives of the project.  
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7. The 2-Chaix Fuels Reduction and Forest Health Project is a previously approved project mostly 

encompassed by the King Fire (USDA, 2012). The 2-Chaix project consists of the thinning of 

commercial-size trees and biomass, mastication, prescribed burning, and road repair. Due to 

substantially changed conditions wrought by the fire, this EIS constitutes a revision to the 2-

Chaix Fuels Reduction and Forest Health Environmental Assessment, with the exception of road 

work already completed and of mastication in plantations that burned at low-severity. Except as 

noted, the proposed action herein would replace the actions described in the 2-Chaix EA and 

Decision Notice.  

8. Guiding principles of reforestation: 

 To accelerate the development of large trees including a high percentage (>50%) of fire-

tolerant pines; 

 To design planting and follow-up treatments to create an individual, clump, and opening 

pattern described for low-intensity, frequent fire forests (Larson and Churchill 2008, 

Larson and Churchill 2012, Churchill et al. 2013); 

 To plant would be done to establish a future tree density which would be consistent with 

historic forest conditions that may be more resilient to drought and low to moderate fire 

intensities;  

 To vary planting pattern, species composition, and density based on topography, land 

allocation, and site class; 

 To design cluster planting and initial stocking density is designed so that sufficient 

seedlings are planted to capture microsites within the units and allow for development of 

a heterogeneous individual, opening, and clumped pattern given future predicted 

mortality and intermediate treatments including prescribed fire; 

 To favor rapid development of fire-resistant stand structure (encourage crown rescission 

and separation of shrub cover and tree foliage) so that use or occurrence of fire within 

this landscape results in acceptable survival of plantation stands within a 15-year 

timeframe; 

 To prioritize planting areas furthest from live-tree seed sources and productive sites with 

potential lower fire intensities (i.e., moist, flatter, and cool-air microsites); and, 

 To employ strategies to minimize invasive plant spread during reforestation. Manual, 

mechanical, or chemical treatments would be conducted in accordance with the design 

features of the Forest-Wide Treatment of Invasive Plants Project (ENF 2013). 

Modifications to the proposed action since scoping include: 

 The refinement of the boundaries of treatment areas and of the type of treatment based on 

field review and detailed imagery; 

 The identification of additional watershed-sensitive areas and associated treatments;  

 The adjustment of areas proposed to facilitate a research project that utilizes the ongoing 

monitoring of spotted owls within the Eldorado CSO demography study area to compare 

owl survival, reproduction, and occupancy between burned and unburned sites. This 

entailed dropping salvage treatments within portions of the study area and adding some 

areas to the proposed action that are currently outside owl territories; 

 The addition of design criteria to reduce environmental effects; 

 The clarification of snag retention within treatment areas; 
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 The addition of prescribed fire treatment on the south-facing slope above the Rubicon 

River after approximately five years; and 

 The Correction of a mistake in road miles for hazard tree removal.  

The proposed action includes the following areas to be treated, activities, methods, and design criteria 

described on the following pages and in Appendix D: 

Areas identified for treatment include the following(refer to Tables 2.1 and 2.2 below, and Appendix 

D): WUI defense zones in which increasing fuel loads pose a hazard to community fire protection; 

strategic fire management zones, which include areas identified to establish a safe and effective 

place for future fire suppression; Rubicon prescribed fire area; conifer forest resiliency areas in 

which reestablishment of conifer forests is desired, ecologically sustainable, and can be managed to 

have a high probability of surviving subsequent wildfire; other specific areas where treatment would 

occur for hazard removal, research, and watershed improvement; and roads needing hazard tree 

removal, maintenance, repair, and/or closure.  
 

Table 2.1 Areas Identified for Treatment in the Proposed Action 
Area Proposed for Treatment Approximate Acreage1 

Wildland Urban Interface Defense Zones 968 acres 
Strategic Fire Management Zones 8,465 acres 
Conifer Forest Resiliency Areas 5,709 acres 
Rubicon Prescribed Fire Area 2,058 acres (an additional 783 acres overlaps     

with other  areas for a total of  2,841 acres) 
Total 17,200 acres 

¹ Acreage may be adjusted subject to field verification. 
 

WUI Defense Zones, Strategic Fire Management Zones, and Conifer Forest Resiliency Areas:  

Remove or otherwise treat as described below, dead conifer trees in excess of soil cover needs and 

wildlife snag retention levels needs. Existing logs will be left in place. Trees to be removed only have all 

brown needles or no needles remaining as when viewed from the ground. Mortality monitoring for 

removal of dead trees may be conducted up to four years following the fire.  

Hazard Areas: Remove hazard trees on National Forest System roads open to the public and on roads 

needed for access to treatment areas, along private residential property, adjacent to structures and range 

improvements, and in specific cultural resource sites identified by the archeologist. Hazard trees to be 

removed are dead and dying trees that have potential to reach the road or property and live trees that are 

sufficiently damaged or defective to pose a risk of falling within the next five years. Dying trees would be 

identified using the publication Marking Guidelines for Fire-Injured Trees in California (Smith and 

Cluck, 2011) at a 90 percent probability of mortality in Riparian Conservation Areas and Protected 

Activity Centers and of a 70 percent probability of mortality elsewhere. Live damaged and defective trees 

would be identified using the publication Hazard Tree Guidelines for Forest Service Facilities and Roads 

in the Pacific Southwest Region (Angwin et al., 2012).  

Table 2.2 Miles of Roads Within the Project Area Subject to Hazard Tree Removal 

Road Maintenance Level 
Road Mileage Within Fire Area 

to be Considered for 

Hazard Tree Removal¹ 

1 – Basic Custodial Care (Closed to Public Use) 31 

2 – High Clearance Vehicles 132 

3 – Suitable for Passenger Cars 23 

4 – Moderate Degree of User Comfort 11 

      Total 198 

                       ¹ Mileage to be treated for hazard tree removal will depend on whether or not hazard trees are present. 
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Logging Methods and Machinery: The following methods would be utilized, as applicable, in areas 

described above for treatment: 

 On slopes generally less than 35 percent and subject to the exclusion zones described in the 

design criteria, methods of tree removal would include mechanized logging that generally utilizes 

feller bunchers and rubber-tired or track-mounted log skidders; cut-to-length systems that utilize 

an in-woods tree processor and log forwarder; conventional logging systems that employ timber 

fallers with chainsaws and rubber- or track-mounted log skidders; and logging with a heel boom 

or excavator-mounted log loader (commonly referred to as “shovel or heel boom” logging). 

 On slopes generally exceeding 35 percent, methods of tree removal would generally be aerial 

logging with a skyline system. In areas identified as suitable by the soil scientist and/or 

hydrologist, shovel logging or ground-based logging may be considered. Skyline machinery 

would operate from roads. Shovel or heel boom loaders would operate within areas designated by 

the Forest Service. 

 Log landings and decking areas would generally employ one or more of the following: log 

loaders, chainsaws, tree processors, chippers, log trucks, fuel trucks, and chip vans. Fuel would 

be stored away from any risk of stream contamination in areas designated by the Forest Service. 

Fuel Treatment: In areas identified for treatment, the maximum desired surface fuel loading is 6-10 tons 

per acre of material that is less than three inches in diameter. All existing logs would be retained onsite 

and additional large logs left to total approximately five per acre. Additional logs to be left are greater 

than or equal to 15 inches in diameter and are over 10 feet long, with a preference for leaving the largest 

size class representative of the area. To meet the desired fuel levels, tops, limbs, unmerchantable boles of 

harvested trees, and small dead trees that are not removed using the logging methods described, would be 

treated by one or more of the following methods: cutting and scattering to within 18 inches of the ground, 

cutting and would be left in place, hand piling, masticating or chipping with a track-mounted masticator 

or chipper; and/or cutting trees and piling using tractors or rubber-tired machinery with brush rakes or 

grapples. Piles would be burned.  

Table 2.3 Logging and Fuel Treatment Methods and Approximate Acreage 

Methods Approximate Acreage¹ 

Mechanical or ground-based logging²         10,030 acres 

Mechanical logging of biomass³           1,377 acres 

Skyline logging²              241 acres 

Hand cut hazard trees and leave in place plus hand cut and pile small dead trees              351 acres 

Hand cut and pile dead trees, plus masticate/chip dead shrubs              480 acres 

Hand cut and pile dead trees              856 acres 

Masticate/chip or machine pile dead trees and shrubs           1,137 acres 

Total         14,472 acres 

¹ Acreage is approximate and may be adjusted subject to additional field verification of units/logging systems. 

² Areas where removal of merchantable trees can be utilized in a sawmill plus removal of unmerchantable trees for fuel 

reduction. 

³ Areas where trees generally too small to be utilized in a sawmill would be removed to landings, cogeneration plants, or 

other facility. 

Prescribed Fire: Prescribed fire will be applied by hand- and aerial-ignition techniques in an area on the 

south slope of the Rubicon Canyon for a total of 2,841 acres. It is estimated that this treatment would be 
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applied in five to seven years to break up the continuity of shrubs and fuel on this slope. The desired 

condition is a mosaic pattern with 40 to60 percent of the acres treated. 

Use localized torching with a handheld propane device to control invasive plant infestations if determined 

to be the most effective method of treatment, given species ecology and site conditions. 

Snag Retention: The following applies outside of research study areas which are described in more detail 

below. For retention purposes, snags are dead trees larger than 15 inches in diameter at breast height (dbh) 

and should be clumped and distributed irregularly across treatment units outside of roadside hazard zones 

(USDA 2004, pg. 52.). Generally, retention patches should be located more than 150 feet from other un-

salvaged fire-killed trees. Snag retention patches will be identified as clumps of the largest, densest trees 

in the unit or will be anchored on a valuable habitat structure such as a pre-fire snag with cavities, a very 

large fire-killed tree, or pre-fire biological use area such as nests/roosts. In the Conifer Forest Resiliency 

Areas, retain 10 percent of each unit in 0.25-acre to 5-acre patches, favoring patches larger than 2 acres in 

size. The portion of the unit that is more than 150 feet from unsalvaged riparian zones would be used in 

calculating the 10 percent area retention. Include patches of varying sizes and distribution providing a 

variety of small, tightly clumped patches and larger, more dispersed patches on the landscape. No 

standing snags will be retained in WUI Defense Zones, and within a 300- to 400-foot wide ridgetop or 

roadway corridor within the SFMZ where firefighter safety and fireline production rates are emphasized. 

Outside of this corridor, retain 10 percent of the remainder of each SFMZ unit in snag patches varying 

between 0.25 acres to 2 acres in size, calculated as described above. 

Table 2.4 Snag Retention for Alternative 2 

Location/Treatment Area 
Percent Retention¹ 

(per treatment unit) 
Arrangement 

Wildland Urban Interface Defense 

Zones 
0% NA 

Strategic Fire Management Zones 

0% (w/in a 300-400 foot corridor) 

10% (outside the corridor and >150’ 

from stream buffers) 

0.25 to 2 acres 

Conifer Forest Resiliency Areas 
10% of acres >150’ from stream 

buffers 

0.25- to 5-acre patches, favoring 

patches >2 acres 

¹ Per Design Criteria RCA-1, most snags will remain inside streamside buffers unless they can be reached by equipment outside 

the mechanical exclusion zone and are in addition to the percent retention.  

Watershed Sensitive Areas: Watershed Sensitive Areas (WSAs) are specific areas determined to be at 

high risk of soil erosion and sedimentation, which could negatively impact watershed resources. Criteria 

for delineating and evaluating WSAs include the following: high existing disturbance density; potential to 

impact water quality and riparian habitat; burn severity; slopes greater than 15 percent; shape and length 

of slope; existing or predicted deficiency in groundcover that would persist longer than one season; high 

soil Erosion Hazard Rating; proximity to riparian-associated sensitive species; and proximity to drainages 

and high runoff soils. Proposed actions within WSAs are these: 

 To increase soil cover, surface organic matter, and soil organic matter on sensitive soils or where 

accelerated runoff and erosion could pose unacceptable risk to resources, as a result of the 

proposed activities. These activities include mastication or lop and scatter of trees less than 10 

inches where mastication is impractical; cut, lop, and scatter trees up to 16 inches; use of a cut-to-

length logging system; cut and leave in place; certified weed-free straw mulch applications; or 

seeding with approved native seed.  
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 To rehabilitate soil disturbances (old skid trails, landings, windrows). These activities include 

subsoiling, waterbarring, removing inslope berms, outsloping, backblading, rehabilitating 

windrows, and slash placement.  

 To improve channel condition and stabilize gullies. Treatments could include: additional large 

woody debris; stabilization of headcuts and gullies with wood or rock and reshaping headwalls; 

reshaping of streambanks along incised channels; and/or planting riparian vegetation. 

Table 2.5 Watershed-Sensitive Area Treatments 

 

 

 

 

Roads: Maintain and improve existing road conditions to reduce erosion and to facilitate forest product 

removal. Road repair and improvement includes outsloping, clearing debris and surface grading, culvert 

replacement or installation, installation of drivable dips and waterbars, slipout repair, application of 

aggregate surfacing, and waterhole repair on approximately 92 miles of level one and two roads. 

Construct concrete abutments for replacement of the bridge over Brushy Creek. Maintenance, including 

surface grading and culvert cleaning, would occur on approximately 169 miles of level one, two, three, 

and four roads. Dust abatement using water or dust palliatives (magnesium chloride or lignin sulfonate) 

would occur as needed during log hauling to mitigate dust. 

Construct no new system roads. Temporary roads may be constructed to access landings. Following use, 

any cut or fill slopes will be reshaped into surrounding slope and temporary roads will be scarified, 

drained, and blocked to vehicular traffic. 

Install barriers or utilize native materials (vegetative debris, logs) to prevent off-road vehicle access to 

sensitive sites where there is an increased threat of vehicle intrusion due to loss of screening vegetation 

and snags. 

Windrows: Windrows, a result of an abandoned practice in which forest top soil was bladed into piles to 

concentrate brush seed and to reduce competition to plantation trees, were constructed many years before 

the fire. These windrows would be spread evenly on a maximum of 608 acres for soil productivity 

restoration. 

Reforestation: Planting of seedlings would occur on approximately 11,561 acres of conifer forest types 

when a forested community is the desired condition, but when natural regeneration of a desired species 

composition and density are not expected to occur within the next several decades, and when stands can 

reasonably be effectively and efficiently managed into the future. Planting strategies would be designed to 

maintain ecological integrity while balancing future climate projections, economics, long-term 

management feasibility, and desired conditions. 

Planting Stocking: Planting is designed so that either a prescribed fire or pre-commercial thin would be 

conducted at age 10-15 reducing the number of trees per acre and promoting a desired future stand 

structure. However, in the event that this future treatment is delayed, the cluster planting design allows for 

a more resilient structure with more resources available to individual trees than a standard grid-spacing 

planting design.  

 

 

 

Total WSA 

(acres) 

Increase Cover 

(acres) 

Rehabilitation 

(acres) 

Channel Work 

(feet) 

Hand Straw 

Application 

(acres) 

778 379 91 1,450 23 
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Table 2.6 Desired Stand Condition and Initial Planting Density by Location 

Zone Condition 

Long-term average 

desired stocking, 

trees per acre (tpa) 

(@100 years)1 

Average stocking  at 

time of planting based 

on future treatments 

and expected 

mortality1 and 2 

Cluster Planting 

Equivalent 

Strategic 

Fire 

Mgmt. 

Zone  and 

WUI 

Low site, lava outcrops, chaparral 

and oak dominated areas on 

ridges and south slopes  

0-40 tpa 

These areas are not 

proposed for planting. 

These areas are not 

proposed for planting. 
Conifer dominated desired future 

condition with a likely seed 

source for a desirable species 

composition and arrangement 

40-70 tpa 

Conifer dominated desired future 

condition with a seed source, 

but not likely to provide a seed 

source of a desirable species 

composition and arrangement 

within the next decade based on 

desired future stocking3 
40-70 tpa 50-84 tpa2 

Where relevant, the surveys 

would take into account 

natural regeneration and it is 

expected that natural 

regeneration would occur 

within the first 5 years. If 

survival rates and 

regeneration are found 

inadequate, plant 60 to 100 

clusters per acre with 1 tree 

per cluster  

(60-100 tpa) 

Conditions other than above 

without a seed source 
40-80 tpa 50-96 tpa 

Plant 40 to 60 clusters per 

acre, 1 to 2 trees per cluster 

(60 – 100 tpa) 

Conifer 

Resilience 

Areas 

 

Conifer dominated desired future 

condition with a seed source, but 

not likely to provide a seed 

source of a desirable species 

composition and arrangement 

within the next decade based on 

desired future stocking3 

60-130 tpa 72-156 tpa2 

Survey for adequate 

regeneration; if not adequate, 

plant 40 to 100 clusters per  

Acre, 1 to 4 trees per cluster 

 

(80-160 tpa) 

Lower slopes 134-250 tpa 161-300 tpa 

Plant 60 to 100 clusters per 

acre, 3 to 4 trees per cluster 

(180-300 tpa) 

Mid slope 80-120 tpa 96-144 tpa 

Plant 40 to 100 clusters per  

acre, 1 to 4 trees per cluster 

(100-160 tpa) 

Upper slope 70-100 tpa 84-120 tpa 

Plant 40 to 100 clusters per  

acre, 1 to 3 trees per cluster 

(100-120 tpa) 
1 Based on values for differing landscape positions in a fire-active forest described in Lydersen and North 2012. 4 to 15% long-term 

mortality resulting from bark beetles is assumed based on active-fire, old-growth forest mortality rate from Ch. 2 in GTR 237 (Fettig, 

2012). This does not include likely mortality from prescribed fire treatments proposed. 
2 Reforestation success in forest ecosystems with Mediterranean climate depends on the seedlings’ ability to successfully compete for 

soil moisture. Survival of conifer seedlings is seldom a problem if weed control is applied early. In addition to long-term mortality, a 

0-20% mortality during initial establishment likely in the first 10 years based data in McDonald and Fiddler (2010) and McDonald 

and Oliver (1984). Desired future stocking were informed based on average tree densities by landscape position as reported in 

Lydersen and North (2012), and area management goals.  
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3 Natural regeneration may occur when seed sources are present at the time of disturbance, but it may not provide the desired species 

composition, distribution, or density in a timely manner. All areas that have been identified for natural regeneration will be surveyed 

prior to planting. 

The number of trees per cluster and clusters per acre would be selected each planting year by the areas 

planted based on stand location, proximity to other stands planned for planting that year, site conditions, 

and recent mortality information. Variable retention study plots would have a portion planted at the same 

number of trees per acre as the rest of the unit, but at even spacing.  

Table 2.7 Cluster Planting Design Example 

Cluster/Acre Spacing Trees/Cluster Trees/Acre 

40 33 x 33 1 40 

  
2 80 

  
3 120 

  
4 160 

60 27 x 27 1 60 

  
2 120 

  
3 180 

  
4 240 

100 21 x 21 1 100 

  
2 200 

  
3 300 

 

Trees would be planted one cluster distance from the road and from hardwoods sprouts, such as California 

black oak and madrone. Areas identified for planting would be designed to avoid areas of snag retention, 

except in Units 1, 306, 310, 515, 532, 547, and 568, where snag retention is within the variable research 

plots, the Knapp et al. research plots, as discussed below.  

Planted trees would include a diverse genetic stock of Sierra Nevada mixed-conifer forest tree species 

informed by seed zone, seed subregion, and climatic information. For sugar pine, only rust resistant 

seedlings would be planted. Allow for moderate levels of shrub cover (roughly 10 to 30 percent) and high 

native herbaceous cover interspersed within an identified reforestation area. 

Except in the limited circumstances where site preparation to treat residual fuels is not needed 

(approximately 428 acres), salvage logging or fuel treatment would be completed before planting takes 

place.  

At the time of planting, the planted seedlings would manually be released from competing vegetation by 

hand scraping a radius of two to five feet around the seedlings, depending on competing vegetation and 

follow-up treatment planned.  

After initial planting, the need for follow-up interplanting would be evaluated based on seedling survival 

exams within the first three years after planting. Interplanting would occur if: a) stocking levels are less 

than 85 percent of the original planting density, and the mortality occurs in patches larger than 10 acres 

covering more than 15 percent of the unit; or b) there is high mortality (>15 percent) of an individual 

species. The interplanting would be conducted to return the stand to the original planting density/ 

composition and would only occur within the first three years after the original planting. 
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Release 

Manual and herbicide release of seedlings from competing vegetation would occur on 11,6601 acres 

where competing vegetation is expected to reduce seedling survival or growth below an acceptable level, 

based on analyzed treatment methods and vegetation competition. Shrubs have generally been considered 

the most competitive type of vegetation in young conifer plantations. Some herbaceous species also can 

reduce the survival of planted seedlings in certain circumstances, primarily during the initial 

establishment phase.  

Manual Release Treatments 

Manual release methods would be used to reduce competing vegetation in areas where herbicide 

application is restricted or manual release methods are expected to effectively and efficiently control 

competing vegetation. Treatments would involve hand cutting (grubbing) competing vegetation in a five- 

to eight-foot radius around planted and desired natural seedlings. Manual release treatments are estimated 

on approximately 572 acres of Riparian Conservation Areas (RCAs). 

Chemical Release Treatments 

Herbicide would be used to release planted and natural regeneration where competing vegetation is 

expected to reduce seedling survival and growth within the first five years after planting to actively 

restore areas of conifer forest and to increase development of fire resilient characteristics in these stands. 

Ground-based application of Glyphosate (Rodeo or equivalent) is proposed using a directed low-pressure 

spray to target competing vegetation as follows:  

 Initial Release Treatment: Within zero to three years after planting, a five-foot radius around 

planted trees would be treated for complete control of competing herbaceous and woody 

vegetation. Outside of this radius, all shrubs except for herbaceous species and oaks would be 

treated in order to reduce live shrub cover to less than 20 percent initially.  

 Follow-up Release Treatments: Additional treatments as described above would occur if shrub 

cover is projected to be greater than 30 percent within five years after planting and the areas of 

high shrub cover occur in patches larger than 10 acres covering more than 15 percent of the unit. 

Application Method: Backpack sprayers would be used to apply spray in sweeping motions. With the 

method proposed, the herbicide is released through a handheld wand with a trigger that is controlled by 

the applicator. The spray would be applied directly to targeted plants and spraying would be stopped when 

moving between targeted plants. A low nozzle pressure (15 psi) that produces a relatively large droplet 

would be required. A pressure gauge or a pressure regulator would be required on backpack sprayers. 

Prior to the start of application, all spray equipment would be calibrated to insure accuracy of delivered 

amounts of pesticide. Periodically during application, equipment would be rechecked for calibration. 

Additives: Colorants and adjuvants would be added to the herbicide mixtures. A colorant would be added 

to assist in the inspection process to determine the location of coverage. An adjuvant or surfactant would 

be used to help the plant absorb the herbicide mixture.  

 

 

 

 

                                                            
1 Herbicide release is proposed on additional acres from those proposed for planting to assist with regeneration of 

areas planted under a NEPA Categorical Exclusion and natural generation. 
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Table 2.8 Herbicide Chemical Formulation, Application Rate, and Additives 

Herbicide 
Trade 

Names 
Target Species Timing 

Proposed Application 

Rate 

Glyphosate 
Rodeo or 

equivalent 

Deer brush, scotch broom, green 

leaf manzanita, choke cherry, 

whitethorn, chinquapin, tanoak, 

bracken fern, bear clover 

When target plants 

are actively growing 
2 to 7 lb. a.e./acre 

Adjuvant Trade Names 

Spreader-Penetrator Syl-Tac, Hasten, or Competitor (aquatic formulation) 

Marker Dye Hilight Blue or Colorfast Purple 

 

Research:  

1. Effect of varying salvage and replanting intensities on the fuel complex and native/non-

native species abundance over time. The principal investigators are Eric Knapp, Malcolm 

North, Morris Johnson, and Martin Ritchie. 

The purpose of this research is to evaluate treatments of varying levels of salvage within the King 

Fire in order to address the following questions:  

 How long do fire-killed trees remain upright as snags?  

 How does the rate at which snags become fuel vary with tree species, tree size, and other 

local factors?   

 Do salvage operations affect overall understory biodiversity and does logging disturbance 

facilitate invasion by non-native species?  

 Do salvage operations positively or negatively affect rates of natural tree regeneration?  

 How does different spacing of planted tree regeneration affect tree survival, growth, and 

resilience of the stand to future fire? 

The methodology to address and evaluate these questions is briefly summarized as follows:   

 Four levels of salvage (five-acre units) in a randomized complete block design.  

 Treatments will be both unsalvaged and salvaged with treated units placed in close 

proximity to each other (with some buffer).  

 At the time of replanting, each unit will be divided into thirds and randomly assigned a 

planting treatment – unplanted.  

  Using a grid of spatially referenced and marked points, a nested plot design. Plots will be 

established to sample approximately 10 percent of the area within each unit  

 Density of natural regeneration will be determined.  

 Fuel load will be estimated using two Brown’s transects at each grid point.  

 

Results of this study will improve our understanding of the longevity of snags and the effect of 

salvage on fuel loading and understory development. Results will also provide information about 

replanting patterns that could reduce maintenance costs while simultaneously improving stand 

resilience.  

2. Forest resilience after high-severity wildfire: the effect of snag density and distribution on 

the retention of forest ecosystem functions. The principal investigators are Pat Manley, Angela 

White, Brandon Collins, and Malcom North.  
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The primary focus of this research project is to determine how the distribution and density of 

dead trees across severely burned areas affect the ability of the burned landscape to support core 

functions. In other words, does salvage logging impact the ability of landscapes to support core 

functions and, if so, what densities of dead trees are required to support core functions of greatest 

interest? One of the challenges of leaving snags in salvaging a high-severity, post-burn landscape 

is the potential danger and difficulty in working around snags. Dead trees are often left in clumps 

to reduce risks and facilitate freedom of movement within units. The study design is 10, 50-acre 

patches (5 paired replicas of 2 patches each for a total of 500 acres) with one-half of the patches 

at 25 percent dead retention and one-half at 50 percent dead tree retention. Specifically, the 

research is designed to answer the following questions: 

 How does the density of dead tree patches and proximity to live trees affect the 

abundance and diversity of plants and animals recolonizing high-severity landscapes? 

Does this relationship change in areas that have been harvested for salvage?  

 How does understory plant and tree regeneration decrease as the distance to green forest 

edge increases? Does this relationship change in areas that have been harvested for 

salvage and/or dead tree abundance and distribution? 

 To what degree do physical features including aspect, slope, and prevailing wind 

direction affect dispersal success?  

 To what degree do site conditions, including snag densities and characteristics, fine and 

coarse woody debris, soil quality, aspect, slope, microclimate, and other substrates affect 

use/establishment?  

 How do surface fuel loads vary as a function of salvage treatment and distance to green 

forest edge? Is there a relationship between surface fuel loads and understory plant/tree 

regeneration? How does variation in surface fuel loads influence use of burned habitat by 

wildlife? 

3. Carryover effect of organic matter removal and compaction treatments on growth of a pine 

plantation following a wildfire in the Sierra Nevada, California. The principal investigators 

are Jianwei Zhang and David Young. 

Maintenance of soil productivity is mandated by United States law and Forest Service policy. The 

North American Long-Term Soil Productivity (LTSP) study is the world’s largest effort to 

understand how soil and site disturbances associated with tree harvest affect soil productivity, i.e., 

the capacity of the land to capture carbon and grow vegetation. There are more than 100 

installations in the United States and Canada; Wallace LTSP is one of the 12 installations in 

California and burned during the King Fire. The treatments consist of two main factors: organic 

matter removal and soil compaction. Specifically, the research is designed to answer the 

following questions: 

 What are the wildfire impacts on site productivity, in addition to previous responses due 

to pulse changes in site organic matter and soil compaction?  

 What is the rate of carbon sequestration after high-severity fire, using the previous data as 

a reference?  

 What is the soil quality (C, N) recovery on different treatments?  

The methodology to address and evaluate these questions is briefly summarized as follows: 

 Removal of trees and shrubs and replanting would reestablish original plots. Competing 

vegetation control would be practiced on the same plot portions as the original design (5 

acres). Vegetation control using herbicide is planned. The plots will be monitored long-



Environmental Impact Statement  King Fire Restoration Project 

 

   

  21 

term, using the same LTSP measurement protocols. Measurements will include prior- and 

post-soil C and nutrients. Soil C and nutrients and above-ground net primary production 

(NPP) will be measured at ages 2, 5, and 10. 

4. Test of survival and growth of differing seed sources. Principal investigator is Jessica Wright 

Standard R5 Forest Service reforestation practices use the California Seed Zone map to determine 

where to source seeds for ecological restoration projects. However, the Seed Zone map was 

constructed under an assumption of an unchanging climate. The question of whether or not we 

should be moving seeds based on the seed zone map, or from warmer places today, to locations 

that are predicted to be warmer in the future needs further research. Provenance tests in California 

have provided a great deal of valuable information, however, in typical management application it 

is not feasible to care for the trees in the same way as in those studies. This raises the question of 

the importance of the first several years of growth, and how does the source of seed impact 

survival under operational planting conditions. 

The methodology to address and evaluate these questions is briefly summarized as follows: 

 Tests areas would be established within proposed planting areas. 

 The study would focus on ponderosa and sugar pine. Seedlings would come from the 

local seed zone and elevation bands, as well as 500 foot elevation bands below the 

planting site and from seed zones south of the planting site. 

 Areas within proposed reforestation would be planted so that at least 4 replicas of 50 

trees of a single “source” (species, seed zone and elevation band) could be tracked across 

differing locations within a site and across the planning area. 

 Data will be collection on the proportion surviving, and average growth for trees in each 

stand.  

5. Using the ongoing CSO demography study to compare owl survival, reproduction, and 

occupancy between burned and unburned sites. Principal Investigators are Zachariah Peery, 

Rocky Gutierrez, Douglas Tempel, Shiela Whitmore, William Berigan, and Gavin Jones of the 

University of Wisconsin.  

This study is part of ongoing monitoring of spotted owls within the Eldorado CSO demography 

study area to compare the survival and reproductive rates of individually marked owls occurring 

within the burned area to the survival and reproductive rates of owls occurring: 1) outside of the 

burned areas, and 2) within the burned area prior to the fire. A similar analysis will be conducted 

for territory occupancy to learn what the likelihood is that burned and unburned territories contain 

a pair of owls. The knowledge gained from this study could resolve some of the uncertainty in 

ongoing forest management planning and simultaneously help the Forest Service maintain viable 

owl populations and accomplish its many other (complex) management objectives. 

6. Using the predictive ecological model for black-backed woodpecker and testing the model 

through comparison of its predictions with observed occupancy patterns across the King 

Fire. Principal Investigator is Rodney Siegel. This survey for black-back woodpeckers within the 

King Fire will address the following questions: 

 How are black-backed woodpeckers distributed across the King Fire area? 

 How well does the Tingley et al. 2014 quantitative model predict the distribution and 

abundance of black-backed woodpeckers at the King Fire, with its unusually large and 

continuous high-severity burned area? 

 What, if any, is the relationship between pre-fire CSO habitat and post-fire black-backed 

woodpecker habitat? Does pre-fire Protected Activity Center (PAC) status predict 

likelihood of post-fire colonization by black-backed woodpeckers? 

 Results of this survey will yield information for more informed management of black-

backed woodpecker habitat to assist with post-fire management planning efforts in future 

fires. The Tingley et al. 2014 quantititve model may be improved through testing model 



King Fire Restoration Project   Environmental Impact Statement 

   

22 

predictions in a fire footprint with an unusually larger, nearly continuous patch of high-

severity burned forest. Fires with similar characteristics may be becoming more frequent, 

making it especially important to test and possibly refine the predictive model under such 

conditions. Conducting black-backed woodpecker surveys inside and outside of 

designated Spotted Owl PACs throughout the King Fire footprint will contribute to an 

analysis of data from multiple fires that will rigorously assess whether areas previously 

(i.e. before fire) designed as Spotted Owl PACs are more likely than other burned forest 

stands to be occupied by black-backed woodpeckers after fire. A scientifically robust 

answer to this question may help Forest Service land managers make difficult decisions 

about how to manage portions of Spotted Owl PACs that burn in wildfires. 

7. Effects of climate variation on plant community recovery after disturbance.  Principal 

investigator Chhaya Werner. Study to examine how the inter-annual variation in climate that 

overlays long-term trends shapes early regeneration patterns and consequent trajectories in forest 

ecosystems to answer the following questions:   

 How does variation in post-fire climate affect the recruitment, survival, and growth of 

forest species 

 How does post-fire climate alter the competitive interactions between species, and what 

are the consequences of competition for long-term regeneration?  

 The methodology to address and evaluate these questions is briefly summarized as 

follows:   

 One hundred forty-four 1m2 plots will be established in six blocks of four precipitation 

treatments, with six plots per block. 

  As the four precipitation treatments, rain-out shelters will be removed after one, two, or 

three years, to compare the effects of different durations of drought.  

 To separate effects on germination from effects on seedling mortality and growth, half of 

the plots will be seeded and the other half will be planted with one year-old seedlings. 

Each plot will be planted with five P. ponderosa and five A. concolor seeds or seedling 

plugs from three different populations along a natural precipitation gradient. 

 Precipitation treatment would be crossed with a competition experiment, with each block 

having a randomized distribution of conifers planted with or without a shrub herbicide 

removal treatment.  

 Data on conifer growth will be collected annually for the first five years, and monitored 

at longer intervals thereafter.  

 

The intent of this study is to measure the consequences of extreme drought events on 

germination, survival, and growth rates, all of which are important processes of recruitment. 

Long-term results will show the extent to which forest succession can recover from increasing 

severity of drought. In addition to comparing the effects of post-fire drought this study is 

designed to find evidence for local adaptations of populations along the precipitation gradient, 

which could be used by managers to help mitigate the effects of climate change and extreme 

climate events. 

Alternative 3  

Alternative 3 was designed to address Issues 1, 4, 5, and 7. This alternative retains greater amounts of 

post-fire habitat for species that utilize complex early-seral forest and early-seral shrub habitats and limits 

salvage and reforestation activities where post-fire conditions are within the natural range of variation. 

Longer-term natural regeneration is emphasized over more rapid reforestation to reduce the area affected 

by mastication, replanting, and removal of competing shrubs and grasses;  heterogeneity and resilience 

are reinforced through early introduction of prescribed fire.  
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Alternative 3 modifies the proposed action as follows:   

 Alternative 3 limits salvage harvest within 0.7 mile of the territory center of any occupied spotted 

owl territory. Salvage harvest would be limited to a 600-foot-wide roadside treatment within the 

Strategic Fire Management Zone where this zone bisects a spotted owl territory for which a post-

fire PAC remains or has been remapped (Appendix E). Protocol surveys will be conducted in 

2015 and treatments will be adjusted if additional owl territories are confirmed based on survey 

protocols.  

 Alternative 3 eliminates conifer resilience treatment areas and limits SFMZ treatments to a 300-

foot-wide corridor either side of the roadway within the SFMZ in the southern portion of the King 

Fire, where the amount and patch size of high-severity fire is largely within the NRV.  

 Alternative 3 avoids resilience treatments (salvage harvest and reforestation) in areas that may be 

unsustainable as future conifer forest based on bioclimatic modelling.  

 Alternative 3 provides an additional 542 acres consisting of large patches ( less than200 acres in 

size) of high-severity burned forest for fire obligate wildlife, including high-quality habitat for 

black-backed woodpecker.  

 Alternative 3 retains 15 to 20 percent of salvage harvest units in snag patches outside SFMZs, to 

increase heterogeneity and to provide a mosaic of post-fire vegetation for species associated with 

complex early-seral forest and early-seral shrub habitats. 

 Alternative 3 indicates that current scientific literature suggests that seed dispersal generally 

occurs within one to two tree heights, or 60 meters (200 feet). Whereas long-distance seed 

dispersal documented at 400 meters (1,300 feet) was considered (Bonnet et al., 2005; Bohlman, 

2014). For the reforestation proposed action, a statistical analysis using 610 meter (2,000 feet) 

estimate of seed dispersal to estimate the probability of natural regeneration was completed. 

Unburned, low- and moderate-severity conifer burn areas were used as proxies for seed sources, 

which were weighted as 3, 2, and 1 to reflect theoretically more seed sources in the unburned, 

low, moderate categories. These areas were then identified as potential for natural regeneration 

and excluded from proposed tree planting. Outside the SFMZ, limiting salvage harvesting and 

reforestation to areas is intended to serve as “founder stands” for natural regeneration.  

 Alternative 3 calls for planting conifers at densities at or near desired conditions to minimize site 

preparation and release and to maximize growing space for non-conifer native grasses, forbs, and 

shrubs (Table 2.11). 

 Alternative 3 eliminates the use of herbicides for the removal of competing vegetation in 

reforested stands.  

Table 2.9 Areas Identified for Treatment in Alternative 3 

Area Proposed for Treatment Approximate Acreage1 

Wildland Urban Interface Defense Zones 967 acres 

Strategic Fire Management Zones 5,945 acres 

Conifer Forest Resiliency Areas 4,547 acres 

Rubicon Prescribed Fire Area 2,085 acres (an additional 756 acres overlaps 

with other areas for a total of  2,841) 
Total 13,544 acres 

¹ Acreage may be adjusted subject to field verification. 
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Table 2.10 Logging and Fuel Treatment Methods and Approximate Acreage 

Methods Approximate Acreage¹ 

Mechanical or ground-based logging² 7,573 acres 

Mechanical logging of biomass³ 1,205 acres 

Skyline logging² 0 

Hand cut hazard trees and leave in place plus hand cut and pile small dead trees  296 acres 

Hand cut and pile dead trees, plus masticate/chip dead shrubs 464 acres 

Hand cut and pile dead trees 492 acres 

Masticate/chip or machine-pile dead trees and shrubs 713 acres 

Total 10,743 acres 

¹ Acreage is approximate and may be adjusted subject to additional field verification of units/logging systems. 

² Areas where removal of merchantable trees can be utilized in a sawmill plus removal of unmerchantable trees for fuel 

reduction. 

³ Areas where trees generally too small to be utilized in a sawmill would be removed to landings, cogeneration plants, or 

other facility. 

Planting  

Tree planting and hand release would occur on approximately 8,107 acres under Alternative 3. Except in 

the limited circumstances where site preparation to treat residual fuels is not needed (approximately 422 

acres), salvage logging or fuel treatment would be completed before planting takes place. Alternative 3 

planting will occur at lower densities than under the proposed action with the intent of establishing 

founder stands that will contribute to natural conifer regeneration in the fire area. Planting would occur at 

or below the long-term average desired stocking of trees excepting high spatial and temporal variation 

associated with natural conifer regeneration over a longer timeframe. Cluster design is the same as under 

the proposed action.  
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Table 2.11 Desired Stand Condition and Initial Planting Density by Location 

Zone Condition 

Long-term 

average desired 

stocking trees per 

acre (tpa) 

(@100 years)1 

Average stocking at 

time of planting 

based on future 

treatments and 

expected mortality2 

Strategic 

Fire 

Mgmt. 

Zone  and 

WUI 

Low site, lava outcrops, chaparral and oak dominated 

areas  

on ridges and south slopes in desired condition 

0-40 tpa These areas are not 

proposed for planting.  

 
Conifer dominated desired future condition with a seed  

source likely to provide a seed source of a desirable 

species composition and arrangement 

40-70 tpa 

Conifer dominated desired future condition with a seed 

source, but  not likely to provide a seed source of a 

desirable species composition and arrangement within 

the next decade3 

40-70 tpa 

All conditions without seed source 40-80 tpa 40 to 80 tpa in 

clusters.  

 

Conifer 

Resilience 

Areas 

 

 

Conifer dominated desired future condition with a seed 

source, but not likely to provide a seed source of a 

desirable species composition and arrangement within 

the next decade3 

60-130 tpa These areas are not 

proposed for planting 

Lower slope without seed source 134-250 tpa 134 to 250 tpa in 

variable clusters  

Mid slope without seed source 80-120 tpa 80 to 120 tpa in 

variable clusters  

Upper slope without seed source 70-100 tpa 70 to 100 tpa in 

variable  clusters  

1 Based on values for differing landscape positions in a fire-active forest described in Lydersen and North 2012. 4 to 15% long-

term mortality resulting from bark beetles is assumed based on active-fire, old-growth forest mortality rate from Ch. 2 in GTR 

237 (Fettig 2012).  

All other aspects of the proposed action are unchanged.  

Alternative 4  

Alternative 4 was designed to address Issues 2 and 3. This alternative increases treatments in strategic 

locations to establish and maintain a reduced fuel profile for future fire suppression, to change fire 

behavior, and to improve management of  natural and prescribed fires.  

Alternative 4 modifies the proposed action as follows by: 

 Adding Strategically Placed Area Treatments (SPLATS) to enhance SFMZs;  

 Adding fuel treatment areas along private property to reduce the risk of wildfire spreading from 

Forest Service System land to private property and vice versa; 

 Adding fuel treatment within 100 feet each side of selected Level 2, 3, 4, and 5 roads which were 

deemed necessary for  ingress and egress by fire suppression resources and by the public in the 

event of a wildfire. These treatments are in addition to the hazard tree removal described in the 

proposed action; and  

 Adding to the conifer forest resiliency areas. 
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Table 2.12 Areas Identified for Treatment in Alternative 4 

Area Proposed for Treatment Approximate Acreage1 

Wildland Urban Interface Defense Zones 1,148 acres 
Strategic Fire Management Zones 8,455 acres 
Conifer Forest Resiliency Areas 6,662 acres 
SPLATs 164 acres 
Strategic Roadside Buffer Zone 3,671 acres 
Rubicon Prescribed Fire Area  1,997 acres (an additional 844 

acres overlaps with other 

areas for a total of  2,841) 

Total 22,097 acres 

  ¹ Acreage is approximate and may be adjusted subject to field verification. 

 

Table 2.13 Logging and Fuel Treatment Methods and Approximate Acreage 

Methods Approximate Acreage1 

Mechanical or ground-based logging²  14,395 acres 
Mechanical logging of biomass³ 1,489 acres 
Skyline logging² 905 acres 
Hand cut hazard trees and leave in place plus hand cut and 

pile small dead trees 249 acres 

Hand cut and pile dead trees, plus masticate/chip dead shrubs 480 acres 
Hand cut and pile dead trees 860 acres 
Masticate/chip or machine-pile dead trees and shrubs  1,162 acres 
Total 19,540 acres 

¹ Acreage is approximate and may be adjusted subject to additional field verification of units/logging systems. 

² Areas where removal of merchantable trees can be utilized in a sawmill plus removal of unmerchantable trees for fuel  

reduction. 

³ Areas where trees generally too small to be utilized in a sawmill would be removed to landings, cogeneration plants, or 

other facility. 

Tree planting would occur on approximately 12,081 acres and release treatments would occur on 

approximately 12,218 acres under Alternative 4. Except in the limited circumstances where site 

preparation to treat residual fuels is not needed (approximately 410 acres), salvage logging or fuel 

treatment would be completed before planting takes place. Initial manual release treatments are estimated 

on approximately 583 acres of RCAs. 

All other aspects of the proposed action are unchanged.  

Alternative 5  

Alternative 5 was designed to address Issue 4, which is related to herbicide use. Alternative 5 modifies the 

proposed action by limiting herbicide application to release treatments for seedling survival, only as 

opposed to using herbicide release treatments for both survival and growth. Herbicide applications would 

be limited to a five-foot radius around seedlings. More than one treatment may be required to ensure 

seedling survival each year for up to three years. Follow-up treatments of competing vegetation for 
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seedling growth would be limited to hand cutting withina five-foot radius from planted and desired 

natural seedlings. All other aspects of the proposed action are unchanged.  

Design Criteria Common to All Action Alternatives  
The Forest Service also developed the following design criteria to be used for all action alternatives. Best 

Management Practices for roads, soil, and water protection are included in Appendix F and apply to 

project implementation in addition to the design criteria.  

Summary of Design Criteria  
The following Design Criteria either minimize or avoid adverse effects to resources and apply to all 

alternatives. These measures are presented in Tables 2.14 and 2.15.  

 

Table 2.14. Exclusion zones for mechanical equipment in proximity to aquatic features. Water 

drafting equipment.   

Aquatic Feature Type1 Exclusion Distance 
In Feet2 

Perennial Streams and Special Aquatic Features (SAF)  100 

Intermittent Streams above 4,500 feet elevation 100 

Intermittent Streams below 4500’ elev.  50 

Ephemeral Streams above 4,500’ elev.   25 

Ephemeral Streams below 4,500’ elev.   10 
1 Perennial streams flow year-long. Intermittent streams flow during the wet season but dry by summer or fall. Ephemeral streams flow 

only during or shortly after rainfall or snowmelt. SAFs include lakes, ponds, meadows, bogs, fens, wetlands, vernal pools, and springs. 

2 Exclusion distance is 25 feet beyond riparian vegetation, if greater.  Riparian vegetation is composed of the plant species that grow 

in or adjacent to streams, meadows, seeps, springs, etc., where soils are inundated or saturated for varying durations of the growing 

season. Typically, some or many of these component species are classified as obligate wetland or facultative wetland by the USGS. 

Examples include willows, alders, dogwood, big-leaf maple, Indian rhubarb, monkey flower, sedges, rushes, mosses, etc. 
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Table 2.15 Summary of Design Criteria 

ID 
(see 

Chapter 3) 
Name Measure 

RIPARIAN CONSERVATION AREAS AND AQUATIC RESOURCES: For the applicable design criteria discussed below, the California red-legged 

frog (CRLF) buffer is within 300 feet of CRLF breeding and non-breeding aquatic habitat, as mapped by the aquatic biologist.  The Sierra Nevada 

yellow-legged frog (SNYLF) buffer is within 100 feet of SNYLF aquatic habitat as mapped by the aquatic biologist. 
RCA-1 Operating Requirements Exclusion zones for ground-based mechanized equipment in RCAs are presented in Table 2.14 above. 

Exceptions to the exclusion zones such as use of existing landings, may occur with concurrence from a 

member of the RCA team, which consists of a Forest Service hydrologist, soil scientist, botanist, or 

aquatic biologist. RCAs are defined in the SNFPA as 300 feet each side of perennial streams and special 

aquatic features, and 150 feet each side of intermittent and ephemeral streams. See Table 2.14 (above) for 

a detailed description. 

RCA-2 Equipment in RCA Use only low ground pressure track laying machines, such as feller bunchers and masticators Use only 

low ground pressure track laying machines, such as feller bunchers and masticators, rubber tired skidders 

and track laying machines. 

RCA-3 Allowance for Equipment in 

Exclusion Zones (Table 2.14) 

Mechanical equipment may operate in equipment exclusion zones for water drafting and for Watershed 

Sensitive Area RCA restoration actions, consistent with all other design criteria. 

RCA-4 Soil Cover in RCAs Within the RCAs, 70% soil cover would be maintained when possible and dominated by material less 

than 3 inches in diameter. For watershed sensitive areas, a minimum of 70% soil cover would be attained. 

Application methods could include cutting and lopping, or mastication of pre-commercial material, 

cutting and scattering of activity material, non-whole tree harvesting methods, or weed-free mulch 

applications. Utilize onsite biomass to generate mulch materials wherever possible. 

General 

AR-1 Special-Status Species Sighting 

 

If a sensitive or listed amphibian or turtle is sighted within the project area, cease operations in the sighting 

area, and inform a Forest Service aquatic biologist of the sighting immediately. Before commencing 

activities, consultation may need to be reinitiated with United States Fish and Wildlife Service (USFWS). 

AR-2 Fish Passage When replacing or adding culverts, design them to pass the 100-year flood flow plus associated sediment and 

debris; armor to withstand design flows and provide desired passage of fish and other aquatic organisms 

where appropriate. 

AR-3 Materials for Erosion Control Do not use tightly woven fiber netting, plastic monofilament netting, or similar materials for erosion control 

or other purposes in the SNYLF buffer when netting is left exposed. 

Hazard Tree Removal and Mechanical Operations 

AR-4 Ground disturbing activities in 

CRLF and SNYLF buffers  

Ground disturbing activities in CRLF  and  SNYLF buffers will be limited to hand-felling of hazard trees as 

specified in AR-5 except where activities have been site-specifically described and analyzed in the project 

Biological Assessment. 

AR-5 Hazard Trees within CRLF and 

SNYLF buffers 

Within the CRLF and SNYLF buffer, trees may be hand-felled away from the channel and Special Aquatic 

Features (SAFs) to abate hazards, but will be left in place to avoid further site disturbance. If mechanical 
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ID 
(see 

Chapter 3) 
Name Measure 

removal of the tree is necessary, a qualified biologist will perform a survey 24 hours before project activities 

occur in the area. If CRLF or SNYLF are detected, follow design criteria AR-1. 

AR-6 Hazard Trees in Mechanical 

Exclusion Zone 

Within the mechanical exclusion zone in Table 2.14, trees may be hand felled to abate imminent hazards. If 

logs can’t be removed with full suspension, they will be left in place. The portion of a felled tree outside of 

mechanical exclusion zone or on a road may be bucked and removed. If hazard trees must be removed from 

within the mechanical exclusion zone, consult with the RCA team for specific site exceptions and 

requirements for down wood retention. . 

AR-7 New Stream Crossings   New crossings are limited to dry channels. Consult with a member of the RCA team for new crossings on 

intermittent streams. Crossings would be limited to armored channels and approaches of less than 15% grade.  

Number of crossing on ephemeral channels should not exceed 3 per mile of stream.  

AR-8 Erosion Control End-lining is not permitted through riparian vegetation. Grooves and bare soil created by end-lining will be 

mitigated with hand-built water bars and/or slash placement. Slash in the RCA will be lopped and scattered 

(not to exceed 18”). Removal of trees across a perennial, intermittent or ephemeral stream will require full 

suspension across the entire channel. If full suspension cannot be obtained then the portion of the log that 

cannot be suspended will be left in the riparian buffer. 

AR-9 Soil Cover in RCAs When operating within the RCAs, 70% soil cover would be maintained dominated by material less than 3 

inches in diameter.  Application methods could include cutting and lopping, or mastication of pre-

commercial material, cutting and scattering of activity material, non-whole tree harvesting methods, or weed-

free mulch applications. Utilize onsite biomass to generate mulch materials wherever possible. 

AR-10 Guidelines for Skid Trails and 

Landings 

Do not construct new primary skid trails or landings within 150 feet of perennial or intermittent streams or 

SAFs or within 50 feet of ephemeral streams unless approved by a member of the RCA team.  When 

expanding or constructing landings or skid trails in the RCA outside these zones utilize guidelines outlining 

special situations that require consultation with an RCA team member.  Use existing skid trails and landings 

to the extent use will avoid impact from new trails and landings. 

AR-11 Equipment Operations in CRLF 

Habitat During Wet Season 

Off-road mechanical equipment operations will not occur within 1 mile of areas identified as CRLF breeding 

habitat during the wet season (defined as starting with the first frontal rain event that deposits a minimum of 

0.25 inch of rain after October 15 and ending April 15). 

Reforestation 

AR-12 Reforestation Near Riparian Areas No reforestation activities would occur within mechanical exclusion zones or within 25 feet of riparian 

vegetation along perennial or intermittent streams and SAFs, or within 25 feet of ephemeral stream channels, 

with the exception of planting native riparian hardwood and understory species.  

Herbicide Use and Chemical Dust Abatement 

AR-13 Restricted Areas for Herbicide 

Application 

No herbicide application within CRLF buffers, within RCAs of perennial and intermittent streams, or within 

25 feet of ephemeral streams within this project. Targeted invasive plant treatments are covered under the 

Forest-Wide Treatment of Invasive Plant Environmental Assessment (ENF 2013) and would be reviewed and 

approved in accordance with that decision. 
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ID 
(see 

Chapter 3) 
Name Measure 

AR-14 Stream Buffers for Dust 

Abatement Use 

No chemicals for dust abatement would be applied within 100 feet of perennial or intermittent streams and 

SAFs, within 25 feet of ephemeral streams, or within CRLF buffers. 

AR-15 No Spray Areas No herbicides would be used in the upper Incline Creek watershed until monitoring by the Regional Water 

Quality Board is completed, Incline creek is located northeast of Brush Creek Reservoir. The restriction for 

herbicide use is for the purpose of facilitating the California Central Valley Regional Water Quality Control 

Board water quality study. 

AR-16 Hand-felling Trees for Aquatic 

Habitat Improvement 

Where recommended by the RCA team, fire-killed trees within the mechanical exclusion buffer may be 

hand-felled into the stream channel to maintain or improve hydrologic function or aquatic habitat,  If within 

CRLF or SNYLF habitat, a qualified biologist will perform a survey 24 hours before project activities occur 

in the area.  If CRLF or SNYLF are detected, follow design criteria AR-1. 

Large Wood Retention within RCAs 

AR-17 Large Wood Retention  Where harvest occurs within the RCA, leave a minimum of 10-20 pieces of large wood per acre (standing 

and on the ground) within the treatment unit. Large wood is defined as being a minimum of 12 inches in 

diameter and 10 feet in length. The largest trees should be retained; however, a range of sizes may be 

included. 

Burning 

AR-18 Igniting Hand Piles in CRLF 

Habitat 

When igniting hand piles within 1 mile of suitable CRLF breeding habitat, ignite only on one side, not to 

exceed half the circumference of the pile, on the side furthest from the nearest aquatic feature. 

AR-19 Consultation with Forest Service 

(FS) Aquatic Biologist 

Consultation with aquatic biologist will occur when proposing to treat noxious weeds using torching methods 

within CRLF and SNYLF habitat buffers. 

AR-20 Ignition Avoidance Areas Do not actively ignite prescribed fire within RCAs, or piles within CRLF or SNYLF buffers. 

Water Drafting 

AR-21 Water Drafting Assessment An aquatic biologist will assess the water drafting sites for sensitive and listed species prior to using. If 

sensitive, threatened, or endangered species are identified at a potential water drafting site, that site would 

not be used for water drafting. 

AR-22 Pump Intake Screens In perennial and intermittent streams, pump intake screens shall have openings not exceeding 3/32-inch 

(0.09375 inch) and be sized according to the pump intake capacity. Place hose intake into bucket in the 

deepest part of the pool. Use a low-velocity water pump and do not pump natural ponds to low levels beyond 

which they cannot recover quickly (approximately one hour). 

AR-23 Water Drafting on Fish-Bearing 

Streams 

For water drafting on fish-bearing streams: do not exceed 350 gallons per minute for streamflow greater than 

or equal to 4.0 cubic feet per second (cfs); do not exceed 20% of surface flows below 4.0 cfs; and cease 

drafting when bypass surface flow drops below 1.5 cfs. 

AR-24 Water Drafting on Non-Fish-

Bearing Streams 

For water drafting on non-fish-bearing streams: do not exceed 350 gallons per minute for stream flow greater 

than or equal to 2.0 cfs; do not exceed 50% of surface flow; and cease drafting when bypass surface flow 
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(see 

Chapter 3) 
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drops below 10 gallons per minute. Water sources designed for permanent installation, such as piped 

diversions to offsite storage, are preferred over temporary, short-term-use developments. Locate water 

drafting sites to avoid adverse effects to instream flows and depletion of pool habitat. 

AR-25 In-Channel Water Drafting 

Locations 

In-channel water drafting locations will include rocking of approaches, barrier rock, straw wattles, straw 

bales, or other measures to prevent overflow and leaks from entering the watercourse. 

WATER AND SOILS 

WS-1 Soil Retention Although 100% soil cover is considered ideal for soil stabilization, the following minimum values should be 

retained to the extent practical and allowable by fuel loading limits: 

a. 50% on slopes less than 25%; and 

b. 70% within RCAs,  slopes greater than 25% and within WSAs. 

WS-2 Skid Trail and Landing Guidelines Use existing skid trails and landings where practical. Limit skid trail footprint (main and branching 

secondary trails) to less than 15% of the unit area or to the existing disturbed area. 

WS-3 Subsoil and Slash and Biomass 

Guidelines 

Subsoil if feasible and place slash or biomass material on skid trails and temporary roads between landings 

and a distance of 100 feet from landings. A 25-foot-wide slash mat will also be placed on the downslope 

portion of landings. All slash mats will be crushed either by equipment treads or equipment heads. 

WS-4 Mitigations and Restoration of 

Mechanical Activities  

As mitigations to mechanized activities and as restoration activity in WSAs, slash mats will be placed on 

primary skid trails with a goal of 100% soil cover to the extent material is available. In lieu of slash, skid 

trails may be subsoiled where topographic conditions would be favorable or biomass is deficient. In addition, 

landings and temporary roads will be subsoiled and additional erosion control measures applied after use is 

completed. Subsoiling may be excluded from areas of high soil sensitivity, such as shallow or rocky soils or 

where extensive regrowth of bear clover has established. Obliterate outsloped berms. Outslope reused skid 

trails where gullies formed from water concentration along insloped segments. 

 

WS-5 Protection Measures for Ground-

Based Equipment 

Limit ground-based equipment (except masticators) to less than 35% slopes and masticators to 45% slopes 

unless a soil scientist evaluates soil conditions and disturbance patterns to determine operability on steeper 

slopes. Feller bunchers may do short pitches up to 45% slope. 

WS-6 Erosion Control on Skid Trails Use a very high erosion hazard rating when considering application of erosion control on skid trails unless 

otherwise determined by the soil scientist at the time of activities. In areas where slash mats will be placed as 

erosion control, use a moderate erosion hazard rating to determine waterbar spacing. 

WS-7 Decommissioning Skid Trails Once skid trails are decommissioned, construct earth berms and/or place logs and/or rocks to discourage 

unauthorized motor vehicle use. 

 

WS-8 Screen Protection Measures for 

Trails and Roads 

To discourage pioneering OHV travel off system trails, leave a 10-foot screen on both sides of system trails 

in proposed units. Screens would consist of retained surface material and standing non-commercial trees 

where available. Where feasible and within fuel criteria, leave uncut downed wood adjacemt to roads, to 

discourage unauthorized OHV travel. 
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WS-9 Planning for Road, Trail, and 

Landings 

Temporary roads, skid trails, and landings shall be planned and located to avoid unstable areas and connected 

headwall scarps and swales. These areas will be identified and flagged for avoidance. Where feasible, 

temporary roads, skid trails, and landings will be drained away from headwall scarps and swales.  

WS-10 Limitations for Burn Piles Burn piles would generally be limited to a footprint not exceeding 10% of a unit. When feasible, place piles 

on existing mechanical disturbances. 

WS-11 Excess Biomass Placement  Where feasible, place excess biomass at the outlet of waterdips and waterbars.  

WS-12 Protection Measures in WSAs When working within WSAs:   

a. Inform a member of the RCA team when implementation will occur on a unit that has a WSA or a 

stand-alone WSA. 

b. Consider mastication as the primary method of cover treatment. Use lop and scatter or import weed-

free material when mastication is not practical. 

c. Obliterate tread depressions from mechanical equipment operating in the 100-foot RCA exclusion 

zone. 

BOTANICAL RESOURCES 

General 

BR-1 Flag and Avoid Sensitive and 

Watch List Plants and Lava Caps 

Flag occurrences of sensitive and watch list plants, lava caps, and high-risk invasive plant infestations, and 

include boundaries on unit maps. All occupied occurrences, as well as unoccupied historic occurrences which 

are expected to recolonize, will be flagged. No staging, vehicle traffic, heavy equipment travel, skidding, lop 

and scatter, mastication, or piling (machine or hand) within flagged areas. Fall trees away from flagged areas 

wherever possible. All project related equipment and vehicles will remain on existing road corridors within 

lava caps, including no parking off road. Exceptions are provided below: 

a. Prior to implementation activities occurring within flagged areas, the FS botanist will field-review 

the site with the FS project administrator and/or purchaser/contractor to determine the least 

impactful method to use for the site.  

b. With approval and direction by the FS botanist, fire-killed or hazard trees rooted within flagged 

occurrences of Calochortus clavatus var. avius (CACLA), Horkelia parryi (HOPA), Navarretia 

prolifera ssp. lutea (NAPRL), Phacelia stebbinsii (PHST), watch list species, lava caps, and 

invasive plant infestations may be cut and removed if mechanical ground disturbance can be 

avoided (e.g., removal by equipment with an articulating arm which allows for full suspension 

while operating from outside the flagged area; hand felling trees and removal with full suspension). 

Lop and scatter, and mastication to meet ground-cover and fuel-reduction objectives may occur 

within CACLA, HOPA, and watch list plant occurrences if mechanical ground disturbance can be 

avoided; material would be spread to a depth of less than 2 inches thick and less than 70% 

groundcover, or be spread outside of the occurrence. 

c. Mechanical ground disturbance could occur through small NAPRL occurrences located in existing 

disturbances (roads, landings) or ephemeral habitat outside of lava caps and other persistent 

openings. These areas will be identified by the FS botanist. 
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d. With approval and direction by the FS botanist, mechanical ground disturbance could occur in 

treatment units that overlap large, dispersed occurrences of Chlorogalum grandiflorum (CHGR). 

Where necessary, hand firelines within occurrences may be constructed if approved and directed by the FS 

botanist. 

BR-2 Retain a 50-Foot Buffer at Defined 

Locations 

Where material is available, retain a 50-foot buffer of live or dead shrubs, biomass, snags, downed wood, 

etc., around Arctostaphylos nissenana (ARNI) sites and lava caps to discourage motorized access. If deemed 

necessary by the FS botanist, install barriers at these sites where there is an increased threat of vehicle 

intrusion due to loss of screening vegetation and snags. These areas will be identified on project maps. 

BR-3 Post-Implementation Monitoring During and following implementation within or adjacent to flagged occurrences and lava caps, monitoring 

will be conducted by the FS botanist and buffers adjusted if impacts are observed. 

BR-4  Newly Discovered Occurrences Any previously unknown botanical resources encountered prior to or during project implementation will be 

reported to the FS botanist. Design criteria would be implemented to protect the occurrences or reduce 

invasive species risk. 

Reforestation 

BR-5 Reforestation near Flagged Plants Reforestation activities would not occur within flagged sensitive and watch list plant occurrences, 

unsurveyed suitable habitat, or lava caps. Exceptions for reforestation within large dispersed occurrences of 

Chlorogalum grandiflorum would be developed in consultation with the FS botanist. 

Burning 

BR-6 Surveys in Burn-Only Units Areas of burn-only units proposed for fireline construction or fire ignition would be surveyed prior to 

implementation. Prescribed fire ignition would not occur within flagged areas around sensitive, watch list, or 

invasive plants. Prescribed fire would not be allowed to back into masticated sensitive and watch list plant 

occurrences.  

BR-7 Placement of Firelines and Burn 

Piles 

Firelines and burn piles would be placed away from invasive plant infestations where feasible. Follow-up 

treatments would be completed where prescribed fire burns through high-risk invasive plant infestations. 

Manual, mechanical, and herbicide treatments would be conducted in accordance with the design features of 

the Forest-Wide Treatment of Invasive Plants Project (ENF 2013). 

BR-8 FS Botanist Consultation The FS botanist will be consulted prior to burning in flagged areas. 

Herbicide Use and Chemical Dust Abatement 

BR-9 No Herbicide Spray Areas Glyphosate for release treatments would not be applied within 50 feet of sensitive or watch list plant 

occurrences to minimize impacts from drift or misapplication. Buffer width may be reduced if approved and 

directed by the FS botanist. Occurrences will be monitored by the FS botanist during and following release 

treatments and buffers adjusted if impacts are observed. 

BR-10 No Dust Abatement Chemical 

Areas 

No chemicals for dust abatement would be applied within 100 feet of sensitive and watch list plant 

occurrences or lava caps. 
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Invasive Species 

BR-11 Pre-Implementation Treatments Pre-implementation treatments to reduce the risk of invasive plant spread would be identified by the FS 

botanist and completed prior to project operations; otherwise the infestation would be flagged and avoided or 

risk minimization strategies employed, depending on the species and location. Manual, mechanical, or 

chemical treatments would be conducted in accordance with the design features of the Forest-Wide 

Treatment of Invasive Plants Project (ENF 2013).  

BR-12 Post-Implementation Monitoring As salvage and reforestation activities are completed over multiple years, the project area will continue to be 

monitored for new or expanding infestations, and treatments will be conducted to control and/or eradicate the 

expanding infestations. Manual, mechanical, and herbicide treatments would be conducted in accordance 

with the design features of the Forest-Wide Treatment of Invasive Plants Project (ENF 2013). Broadcast 

seeding of native grasses and forbs would occur where active revegetation is necessary to provide 

competition for highly aggressive invasive plant species in accordance with the design features of the Forest-

Wide Treatment of Invasive Plants Project (ENF 2013). 

BR-13 Risk Minimization Strategies

  

When conducting salvage or reforestation activities within flagged infestations, risk minimization strategies 

would be employed, such as working in the infested area last, working in infested areas when prop gules are 

not viable, limiting the number of people or equipment within the infestation, and cleaning mechanical and 

hand equipment, clothing, boots, etc., before moving to other uninfested National Forest System lands. These 

areas will be identified on project maps. 

BR-14 Release Treatments near 

Infestations 

Follow-up conifer release activities within high-risk infestations and the surrounding 25- to 50-foot buffer 

area around the infestation would be limited to radial treatments or developed in consultation with the FS 

botanist. 

BR-15 Equipment Cleaning Off-road equipment (Forest Service and contracted) used for project implementation must be free of invasive 

plant material before moving into the project area. Equipment will be considered clean when visual 

inspection does not reveal soil, seeds, plant material, or other such debris. Education/prevention measures 

will be provided to contracted and Forest Service workers that recommend vehicles, clothing, boots, and 

field equipment be inspected for propagative materials (regularly and especially after working in infested 

areas) and washed/cleaned as needed. 

BR-16 Certified Weed-Free Materials for 

Roads 

All gravel, fill, or other materials used for road construction are required to be from sources certified as 

weed-free or approved by the FS botanist. 

BR-17 Certified Weed-Free Materials for 

Erosion Control  

Erosion control materials are required to be certified weed-free. Utilize onsite biomass from a weed-free area 

to generate ground-cover materials wherever possible. Seed or plant mixes for erosion control revegetation 

or restoration would be a locally collected native seed mix approved by the FS botanist. 

CULTURAL RESOURCES 

CR-1 Avoidance Measures Cultural resource sites will be designated on the ground prior to implementation of project activities to 

ensure their protection through avoidance and/or prescribed protection measures. 

CR-2 Field Visit Prior to implementing project activities in the vicinity of cultural resource sites, the FS project administrator 

and/or archaeologist will field visit these locations and sites with the purchaser or contractor.  
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CR-3 Follow Established Guidelines and 

Protection Measures   

a. Felling and removal of hazard or salvage trees from within cultural resource site boundaries will follow 

the guidelines established in the 2013 Regional Programmatic Agreement Regarding Compliance with 

Section 106 of the National Historic Preservation Act, and will follow Heritage Program Manager 

approved guidelines in regard to use of equipment within site boundaries.  

b. Prescribed burning, pile burning, and related fuels management activities in the vicinity of cultural 

resource sites will also follow the guidelines established in the 2013 Regional Programmatic Agreement 

Regarding Compliance with Section 106 of the National Historic Preservation Act. 

CR-4 Avoidance Area Maps Cultural resource sites where implementation monitoring by an archaeologist is required to authorize and 

direct work within site boundaries will be identified on sale administrator maps, harvest cards, and/or burn 

plan maps to facilitate planning and scheduling of such work. 

CR-5 Directional Felling Directional felling methods will be utilized as appropriate to protect cultural resource sites. 

CR-6 Placement of Wildlife Snag 

Retention Patches  

Wildlife snag retention patches will not be located within or immediately adjacent to cultural resource sites, 

whenever possible. 

CR-7 Working Outside Area of Potential 

Effects Boundaries 

Should the project boundaries of proposed activities (i.e., staging areas, roadwork) be expanded beyond the 

analyzed area of potential effects, additional cultural resource review will be required prior to 

implementation. 

CR-8 Discovery of Previously Unknown 

Cultural Resources 

Should any previously unrecorded cultural resources be encountered during implementation of this project, 

all work should immediately cease in that area (within 150 feet) and the archeologist be notified 

immediately. Work may resume after approval by the archeologist, provided that any recommended standard 

protection measures are implemented.  

RANGELAND RESOURCES 

RR-1 Notify Rangeland Specialist The rangeland specialist would be notified annually of planned project activities. The rangeland specialist 

would include any needed special instructions regarding livestock operations such as timing of range 

improvement reconstruction or maintenance in the range permittee Annual Operating Instructions.  

RR-2 Avoidance Measures Range improvements, including fences and corrals, would be protected during project activities. Debris and 

burn piles would be located at least 20 feet from fences to allow access for maintenance and to protect from 

heat damage. Range improvements damaged during project operations would be restored to equal or better 

condition.  

TERRESTRIAL WILDLIFE 

Surveys and Site Protections 

TW-1 Protocol Surveys for Spotted Owl Protocol surveys will be conducted in 2015 and 2016 to establish or confirm the location of California 

spotted owl nest sites or activity centers prior to implementing vegetation treatments within project areas. 

(Surveys conducted for the Eldorado spotted owl demography study will provide nest site and activity center 

data within the portion of the King Fire overlapping the spotted owl demography study.) 
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TW-2 Limited Operating Period for CSO Maintain a Limited Operating Period (LOP) prohibiting vegetation treatments and road 

reconstruction/landing construction within approximately one-quarter mile of post-fire spotted owl activity 

centers (or PACs if the post-fire activity center remains unknown) during the breeding season (March 1 

through August 15) unless surveys confirm that spotted owls are not nesting. Review the need for LOPs prior 

to road and landing construction.  In order to effectively implement LOPs throughout the duration of project 

implementation (expected to be year 2026), a biologist will annually review upcoming project 

implementation and perform surveys where needed to confirm nest site or activity center locations for LOPs. 

TW-3 Surveys for Goshawks Surveys will be conducted to establish or confirm the location of northern goshawk nest sites (or PACs if the 

current year nest site is unknown) prior to implementing activities within or in proximity to northern 

goshawk nesting habitat in the project area. If new nest stands are detected, northern goshawk Protected 

Activity Centers (PACs) will be designated and vegetation treatments will be adjusted or excluded in 

compliance with Sierra Nevada Forest Plan Amendment Standards and Guidelines. 

TW-4 Limited Operating Period for 

Goshawks 

Maintain a LOP prohibiting vegetation treatments and road reconstruction/landing construction within 

approximately one-quarter mile of the nest site during the breeding season (February 15 through September 

15) unless surveys confirm that northern goshawks are not nesting. Review the need for LOPs prior to road 

and landing construction. In order to effectively implement LOPs throughout the duration of project 

implementation (expected to be year 2026), a biologist will annually review upcoming project 

implementation and perform surveys where needed to confirm nest site locations for LOPs. 

TW-5 Limited Operating Period for 

Nesting Bald Eagles 

If bald eagles are found to be nesting at Stumpy Meadows Reservoir, a LOP prohibiting vegetation 

treatments and road reconstruction/landing construction within one-quarter mile of bald eagle nests will be 

applied (January 1 through August 31). Review the need for LOPs prior to road and landing construction. 

TW-6 

 

Flag and Avoid Valley Elderberry 

Longhorn Beetle Habitat 

Treatment units below 3,000 feet in elevation will be surveyed for the presence of elderberry prior to ground 

or vegetation disturbance. Elderberry plants with stems 1 inch in diameter or larger will be flagged and 

treatments will be avoided within 100 feet (USDI FWS Valley Elderberry Longhorn Beetle Conservation 

Guidelines). 

TW-7 Notify Wildlife Biologist Notify the wildlife biologist if any Federally Threatened, Endangered, Candidate, or Region 5 Forest Service 

Sensitive Species are discovered during project implementation so that LOPs or other protective measures 

can be applied, if needed. 

TW-8 Hazard Tree Removal within Post-

fire PACs  

Desired conditions within spotted owl and goshawk PACs are specified as providing “higher than average 

levels of snags and down woody material. The following would be implemented to achieve these desired 

conditions: 

1) Along ML 1 and ML 2 roads bisecting PACs, fell only imminent hazard trees with >90% probability of 

mortality. A wildlife biologist will review trees marked for felling in PACs. 

2) Along ML 1 and ML 2 roads bisecting PACs, retain felled trees in the largest size available (> 15” dbh 

and >20’ long) providing up to 15 tons/acre). 
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Salvage Logging 

TW-9 Down Wood Retention in Harvest 

Units 

All existing logs greater than 15 inches in diameter and 10 feet long would be retained onsite and additional 

large logs left to total approximately five per acre. Additional logs to be left are greater than or equal to 15 

inches in diameter and over 10 feet long, with a preference for leaving the largest size class representative of 

the area. 

TW-10 Snag Dependent Wildlife Pre-fire spotted owl or goshawk nest trees will be retained as wildlife snags. General Principles for Snag 

Retention (Appendix G) will be utilized when identifying snag retention patches within treatment units in 

accordance with Alternative descriptions. 

Reforestation 

TW-9 Herbaceous Plant Cover for 

Pollinators 

Maintain at least 50% herbaceous native plant cover during follow-up release treatments in conifer 

plantations. 

TW-10 Shrub Cover within Critical 

Winter Range for Deer 

Within critical winter range for the Pacific deer herd, herbicide release in conifer plantations would retain 

30%  shrub cover within each unit. 

RECREATION 

R-1 Protect and Repair Trails Protect system hiking trails and repair tread or signs that become damaged as a result of activities. 

R-2 Protect and Repair OHV Staging 

Area 

Protect the OHV staging area located at the intersection of roads 12N34 and 11N12.  

REFORESTED AREAS 

RA-1 Coordinate with Resource 

Specialists 

Before prescribed burning in areas with planted trees, the Fuels Specialist will coordinate with the 

Silviculturist and/or Culturist to implement burning techniques or protection measures (as specified in the 

burn plan) to minimize mortality of planted trees. 
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Alternatives Considered But Eliminated From Detailed Study  

NEPA requires that Federal agencies rigorously explore and objectively evaluate all reasonable 

alternatives and briefly discuss the reasons for eliminating any alternatives that were not developed in 

detail (40 CFR 1502.14). Public comments received in response to the Proposed Action and internal 

scoping suggested a number of alternative approaches to the Proposed Action. Some of the suggested 

alternatives were outside the scope of the need for the proposal, duplicative of the alternatives considered 

in detail, did not meet the Forest Plan, or contained components that would cause unnecessary 

environmental harm. The following alternatives are based on scoping comments and were considered but 

dismissed from detailed consideration for reasons summarized below:  

A. Remove the Maximum Amount of Timber Volume 

This alternative would salvage all available burned timber. An estimated volume of 378 million board 

feet of timber would be removed. This estimate is based on cruise plots with representative data on 

about 25 percent of the planned salvage areas and includes one- to two-year post fire timber 

deterioration. This alternative would include expensive helicopter and skyline logging systems. It 

would minimize the number of snags retained within treatment units and across the landscape, and it 

would minimize the costs associated with biomass removal and fuel treatment. Although it meets 

portions of the purpose and needs to capture some economic value, reduces the risks of dead and dying 

trees falling, and actively manages severely burned areas to facilitate restoration and resilience, it was 

considered but eliminated from detailed study for the following reasons: 

 This alternative does not meet the purpose and need which balances active management with the 

retention of important attributes of post-fire habitat at the landscape scale and within treatment 

areas. This alternative would not maintain large, well-distributed areas with snags and naturally 

regenerating vegetation to support native plant and animal species diversity and abundance. In 

addition, within treatment areas, insufficient number and distribution of snags would be retained 

to provide habitat and other important ecological functions.  

 This alternative does not meet Purpose and Need Number 5 because recent information indicates 

that the timber volume that would be produced by this alternative would substantially exceed 

local mill capacity; thus, this alternative would be infeasible and unlikely to be implemented 

before substantial deterioration takes place. In addition, this alternative does not maximize value 

as it calls for large areas of helicopter logging, which is generally more expensive than the value 

of the timber removed. 

 This alternative does not meet standards and guidelines in the Forest Plan Direction for 

salvage (USFS, 2004) including to: 

1. Determine the need for ecosystem restoration projects following large, 

catastrophic disturbance events (S&G 13); 

2. Retain PACs unless they are rendered unsuitable by a stand-replacing event 

(S&G 16); and 

3. Consider ecological benefits of retaining small patches of mortality in old 

forest emphasis areas (S&G 17).  

 Does not promote or take into consideration opportunities for research scientists to 

investigate key questions related to spotted owls and black-backed woodpeckers. 

 Does not provide opportunities for research scientists to investigate key questions related to 

fire management and landscape restoration after an extreme fire. 

B. Hazard Tree Removal Only 

This alternative would only cut and remove hazard trees on high-use roads maintained for public use 

(Level 3, 4, and 5 roads) or on administrative facilities/infrastructure (campgrounds/buildings, etc.); all 

other dead trees would remain. Table 2.16 below provides a breakdown of the miles of roads subject to 

hazard tree removal. 
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Table 2.16 Miles of Roads Within the Project Area Subject to Hazard Tree Removal 

Road Maintenance Level 
Road Mileage Within Fire Area to be 

Considered for Hazard Tree Removal¹ 

1 – Basic Custodial Care (Closed to Public Use) 0 

2 – High Clearance Vehicles 0 

3 – Suitable for Passenger Cars 23 

4 – Moderate Degree of User Comfort 11 

Total 34 

This alternative was considered but eliminated from detailed study for the following reasons: 

 This alternative does not meet Purpose and Need Number 1 which reduces the risk from 

falling dead, dying, and damaged trees to workers and forest visitors because hazard trees 

would remain in most areas of the fire, away from roads where people still recreate and work, 

and because hazard trees would remain on approximately 162 miles of maintenance Level 2 

roads open to the public. 

 This alternative fails to meet purpose and need number two to remove dead trees in strategic 

fire management areas to improve the agency’s ability to manage and control future fires. If 

not removed by salvage treatments, tens to hundreds of tons of fuel per acre would 

accumulate on the ground (refer to analysis below for Alternative C). The complex of downed 

trees and subsequent shrub growth would greatly increase the probability of another extreme 

wildfire. Firefighter access would be difficult and in some cases impossible, thus resulting in 

less direct attack options and wider containment lines and consequently a larger wildfire. 

More importantly, firefighter safety would be compromised by the hazards left in this 

untreated landscape. 

 This alternative does not meet the purpose and need which calls for the active management 

of severely burned areas to facilitate restoration and resilience, including reforesting 

severely burned areas and removing dead trees that would fall and increase the likelihood of 

high-severity fire. If only roadside hazard trees are removed, thousands of acres of needed 

fuel treatments would not occur with this alternative. No biomass would be treated and only 

minimal fuels reduction would occur across this large landscape, making future fires 

difficult to manage and contain. No reforestation would occur under this alternative, and 

large, severely burned areas without an adequate seed source would revert to shrub-

dominated landscapes. Effects of this alternative on vegetation and fire and fuels would be 

similar to the effect under Alternative 1, as described in Chapter 3. 

 This alternative does not meet the purpose and need which calls for a balance of active 

management and the retention of important attributes of post-fire habitat at the landscape scale 

and within treatment areas to support the diversity and abundance of species. This alternative 

would maximize retention of habitat for species that rely on large areas of dense snags, but does 

not balance retention of post-fire habitat with active management, since virtually no active 

management would occur. Under this alternative, long-term impacts of future fire and 

development of forested habitat would not be addressed, in particular for species that rely on 

dense forest cover for nesting or protection from predators. 

 This alternative does not meet the purpose and need which calls for the generation of funds to 

offset the cost of restoration activities and contribute to societal needs for wood products. Most 

of the marketable timber would be left within the burn. Approximately 200 thousand board 

feet (MBF) of timber would be harvested in this alternative, which is .05 percent of the timber 

estimated to be available within the fire area on National Forest System land.  

 This alternative does not provide opportunities for research scientists to investigate key 
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questions related to fire management and landscape restoration after an extreme fire. 

 

C. No Tree Removal Within 1.5 Kilometers of Spotted Owl Activity Centers and Retention of 75 

Percent of Potential Black-Backed Woodpecker Habitat  

This alternative would allow for hazard tree removal as described above, and it would protect a 1.5-

kilometer area around every spotted owl activity center from salvage logging, whether occupied or not, 

based on research conducted by Bond et al. in 2009. Owl surveys would be conducted in 2015 so as to 

be most reliable for habitat conservation. This alternative would also retain at least 75 percent of black-

backed woodpecker pairs on the Eldorado National Forest as modeled by Tingley et al. (2014), and this 

alternative would prohibit logging from April through August each year. No reforestation would occur 

in any high-severity fire areas that are not logged. 

Pursuant to the SNFPA, PACs are remapped following fire to encompass the best available habitat. The 

best habitat includes two or more canopy layers, large trees, and at least 70 percent canopy cover. 

However, under this alternative, no remapping of boundaries into adjacent green habitat would occur 

and none of the PACs that were completely consumed by the fire would be removed from the network.  

This alternative would salvage approximately six percent of  acreage with more than 75 percent 

mortality of trees that are 11 inches or more in diameter (California Wildlife Habitat Relationships size 

class 4 and above) on National Forest System lands within the King Fire. Compared to the Proposed 

Action, this alternative would reduce salvage/dead tree removal treatments by 83 percent, or 12,036 

acres. Tables 2.17 and 2.18 provide a breakdown of the proposed treatment acres under this alternative. 

Table 2.17 Areas Identified for Treatment 

Area Proposed for Treatment Approximate Acreage Percent of Proposed Action 

Wildland Urban Interface Defense Zones 110 11% 

Strategic Fire Management Zones 1,747 21% 

Conifer Forest Resiliency Areas 579 10% 

Total 2,436 14% 

Table 2.18 Logging and Fuel Treatment Methods and Approximate Acreage 

Methods Approximate Acreage Percent of Proposed Action 

Mechanical or ground-based logging 1,311 13% 

Mechanical logging of biomass 403 29% 

Skyline logging 35 15% 

Hand cut hazard trees and leave in place, plus hand 

cut and pile small dead trees 
66 19% 

Hand cut and pile dead trees, plus masticate/chip 

dead shrubs 
20 4% 

Hand cut and pile dead trees 326 38% 

Masticate/chip or machine pile dead trees and shrubs  275 24% 

Total 2,436 17% 



Environmental Impact Statement  King Fire Restoration Project 

   

   41 

Figure 2.7 Alternative C Considered and Eliminated from Detailed Study
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Under this alternative, large areas of untreated burned areas would exist. Hundreds of dead trees and 

virtually no live trees per acre characterize the forest structure following the King Fire. Snag fall rates are 

highest within the smaller diameter classes the first 10 years, while larger snags persist for relatively 

longer time periods, which is generally documented in existing scientific literature (Cluck, D&Smith, S.  

2007). Nearly all snags in the King Fire area would be expected to fall by 30 years post-fire, which would 

contribute to greater fuel loads. The limbs and boles from these fallen trees would accumulate as surface 

fuels. This fuel is expected to increase each decade as trees fall over. The result would be shrub fields 

with high fuel loads arranged in a jackstraw pattern (see Figures 3FF.10 and 3V.4 in Chapter 3).  

This alternative was modeled to determine fuel deposition and loading over time (refer to Chapter 3, Fire 

and Fuels, for a discussion of the methodology used). Modeling of fuel deposition over time provides an 

assessment of the effects another fire would have on the landscape and on the probability of growing 

forest stands through time. An economic analysis of this alternative was also done to determine whether 

sufficient funds would be generated to offset fuel treatment costs.  

The results of modeling fuel loading under this alternative are presented in Figure 2.8 below in terms of 

tons per acre in each of the fuel size classes over a 50-year time period (refer to Chapter 3, Fire and Fuels 

for a discussion of the data collection methodology).  

 

Surface fire behavior initially would be minimal due to the removal and slow buildup of small-diameter 

surface fuels. As time passes, the number of snags falling will increasingly contribute to the surface fuels. 

Depending on the present condition, the fuel size, loading (tonnage), compactness, horizontal continuity, 

and vertical arrangement, of a particular stand the fuels will eventually pose a fire hazard or contribute to 

conditions which inhibit or preclude safe firefighting. Based on the fire history, another fire in the project 

area is quite likely within the next 25 to 50 years. In the event of another fire, the fuel buildup will affect 

fire behavior and resistance to control. Resistance to control is generally viewed as an estimate of the 

suppression force required for controlling a unit of fire perimeter (see Chapter 3, Fuels and Fire, for 

discussion). The resistance to control for this alternative would be similar to the No-Action alternative. 

By year five, the untreated areas could be described by the Standard Fire Behavior Fuel Model SB3 (see 

fuels methodology). Over time (after 10 years) the fuel loading increases to resemble a SB4/SH5 “rapidly 

spreading fires with high intensities capable of generating firebrands. When fires start, it is generally 

sustained until a fuel break or change in fuels is encountered” (Anderson, 1982). Resistance to control 
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would be minimal in years one and two; it would range from medium to high during years three to five; 

and after five years it would range from medium to extreme. In the event of a future fire, the flame 

lengths and fireline intensity, associated with fuel model SB4, would preclude direct attack by hand crews 

or dozers. The fire’s rate of spread would exceed the production capability of a hand crew. Indirect attack, 

where firelines are constructed away from the fire (generally on ridges or along roads), would be required. 

Indirect attack results in larger fires. Tree mortality would likely be significant in the event of the fire 

burning in fuel model SB4 conditions under 90th percentile weather, which would hinder or reverse the 

growth of future vegetation and thus maintain the area in an early-seral stage.  

To safely attack and contain a large fire in the future would also be difficult, time consuming, and require 

large amounts of suppression resources. Fires which start in surrounding snag patches may require 

indirect suppression tactics due to safety. When fire suppression resources encounter snags, falling the 

tree is an option; however, when numerous standing snags exist, resources may decide to relocate control 

lines away from the hazards by adding unburned fuel between resources and the fire, creating a new 

danger to firefighters. 

Similar effects to the proposed action are anticipated within treatment units. Treated areas under this 

alternative would not be large, nor would they be strategically oriented enough to complement each other 

or to provide sufficient benefit in terms of modifying fire behavior across the larger landscape or 

enhancing fire suppression actions. Opportunities to connect fuel treatments which adjoin private land, 

where salvage and fuel treatments are planned, are diminished due to the reduction of treatment activities. 

Opportunities to reduce fire spread and intensity across the landscape will be decreased because the 

treatment areas are too small and disconnected to be effective. Fires will be expected to be more difficult 

to control and require greater time and effort due to the safety exposure to snags, increased fuel loadings, 

and anticipated fire hazard from large accumulations of material. Future fuels reduction projects, such as 

prescribed fire may be precluded due to high density of snag patches left on the landscape, making these 

projects difficult to implement. 

With increased fuel loadings described under this alternative, it is possible that soil heating effects could 

increase in future fires. High surface temperatures, especially from burning downed logs, raise soil 

temperatures, resulting in increased volatilization of soil organic matter. Prolonged heating under burning 

logs will lead to lethal temperatures of greater than 50°C for fungi and 100°C for nitrifying bacteria at 

greater soil depths (Boyer and Dell 1980). These predicted fuel loading levels pose a risk to soil 

productivity if reburned in a subsequent wildfire. The fuel loadings predicted exceed the levels that cause 

severe soil heating in a fire (Brown, Reinhardt, & Kramer, 2003). While it is not possible to accurately 

predict when a fire will reburn, predicted fuel loadings in this alternative will create an elevated fire 

hazard. This would lead to excessive soil heating damage in a wildfire. 

One of the purposes of the project is to generate funds to potentially offset the cost of restoration 

activities. Revenue is generated from the sale of timber that can be manufactured into wood products. 

Lumber is the highest value product and the only product with a revenue-generating potential. Other 

products, such as chips for power plants, generally do not generate revenue because the cost of processing 

and transportation exceeds the value. As displayed in Table 2.19 below, this alternative generates some 

revenue; however, the revenue potentially generated would offset very little of the cost of fuel treatment 

and reforestation. The estimated revenue is based on the percentage of timber volume harvested when 

compared to the percentage of timber harvested under the Proposed Action, applying the same logging 

costs and value per thousand board feet. This likely overestimates the revenue because the logging costs, 

including moving equipment and road maintenance, would be higher per unit of volume in Alternative C 

due to the small, widely separated and isolated salvage units. 
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Table 2.19 Estimated Timber Volume, Value, and Costs Associated with this Alternative 

Total Estimated Timber Volume Killed in the Fire 

(on NFS land assuming 1-2 Year Deterioration) 

378 Million Board Feet 

(MMBF) 

Timber Volume Harvested in This Alternative 15 MMBF 

Percent Harvest of Total Timber 4% 

Timber Value $   802,000 

Costs of Treatments (Fuel Reduction and Reforestation) $6,002,000 

Revenue Minus Cost           – $5,200,000 

Percent of Total Costs Funded 13% 

 This alternative was considered but eliminated from detailed study for the following reasons: 

 This alternative does not meet Purpose and Need Number 1, which reduces the risk from falling 

dead, dying, and damaged trees to workers and forest visitors, since hazard trees would remain in 

most areas of the fire away from roads where people still recreate and work, and since hazard 

trees would remain on approximately 162 miles of maintenance Level 2 roads which are open to 

the public. This alternative would retain all dead material onsite over large areas, increasing 

safety hazards over time to unacceptable levels. Within five years, dead trees would have 

significantly deteriorated to a point that it would be extremely hazardous to perform any 

treatments within snag patches (Lowell, 1992; Franco, 2005). The ability to manage the fuel 

buildup in the large snag retention clumps, either mechanically or through prescribed burning, 

would be limited due to the persistence of unsafe snags in the area through time. 

 Based on the modeling described above and on the effects on fire behavior and its resistance to 

control, this alternative fails to meet Purpose and Need Number 2, which removes dead trees in 

strategic fire management areas to improve the agency’s ability to manage and control future 

fires. This alternative fails to reduce future fire intensity and would lead to significant tree 

mortality in the event of a fire, hindering or reversing the growth of future forest. In addition, 

numerous snags would continue to inhibit or preclude safe firefighting practices within the 

project area.  

 This alternative does not meet Purpose and Need Number 3, which actively manages severely 

burned areas to facilitate restoration and resilience, including reforesting severely burned areas 

and removing dead trees that would fall and increase the likelihood of high-severity fire. This 

alternative effectively eliminates nearly all the fuels treatments in the northern portion of the 

fire, which is the most severely burned and the most in need of planting due to distance from 

seed sources. In areas lacking a seed source, natural regeneration would be delayed for 

decades and large areas are likely to revert from forests to shrub fields. Areas experiencing 

high-severity fire have been shown to have dramatically lower regeneration rates for conifers 

and especially for pines when compared to areas burned at moderate or low-severity (Crotteau 

et al., 2013). As described above, the large amount of fuel in these areas would make future 

fires difficult to manage and contain, jeopardizing future fire resiliency and launching these 

areas on a trajectory toward severe future forest fires. Effects of this alternative on vegetation 

and fire and fuels would be similar to the effects under Alternative 1 (as described in Chapter 

3).  

 This alternative does not meet Purpose and Need number 5 which calls for the expeditious 

recovery of  timber killed by the fire in order to generate funds to offset the cost of restoration 

activities and to contribute to societal needs for wood products. While costs are lower in this 

alternative than in the alternatives considered in detail, due to less treatment, only 13 percent of 

the costs of fuel treatment and reforestation in logged areas could be offset by the revenue 

generated.  

 This alternative would not meet Purpose and Need Number 6, which provides opportunities for 

research scientists to investigate key questions related to fire management and landscape 
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restoration after an extreme fire. This research involves salvage harvesting at different intensities 

and, under this alternative, only a portion of the identified study acres would remain: 65 out of 97 

acres of the Knapp study and 68 out of 500 acres of the Manley study. 

 This alternative is not consistent with Forest Plan Direction to design projects to manage the 

development of fuel profiles over time, to recover value of timber killed, to evaluate habitat 

conditions within a 1.5-kilometer radius around spotted owl activity centers, and to identify 

opportunities for remapping of PACs. If there is insufficient suitable habitat for designating a 

PAC within a 1.5-kilometer radius, the PAC may be removed from the network. PACs are 

delineated to encompass the best available 300 acres of habitat. 

D.  Natural Succession 

This alternative would allow the forest to recover naturally. This alternative differs from the No-Action 

Alternative because it includes measures to reduce erosion and sedimentation. Salvage logging would 

be reduced or eliminated. It was considered but eliminated from detailed study for the same reasons 

described above for Alternatives B and C. 

E. Alternative 3 Modified 

This alternative would involve limited salvage treatments and primary initial treatment and maintenance 

of landscape would be treated with prescribed fire. This alternative would further limit harvest proposed in 

Alternative 3 and would reduce reforestation. No salvage or biomass removal would occur in any of the 46 pre-fire 

California spotted owl PACs burned within the King Fire regardless of the amount of remaining habitat or the intensity at 

which these stands burned and within 0.7 miles of any activity center except hazard tree removal on level 3 and 4 roads and 

within the WUI. This alternative is summarized below:  

 Salvage logging would focus on hazard tree removal and creation of strategic fire management 

zones of limited size to support firefighter safety while allowing rapid reintroduction of fire to 

support the need to mitigate fire behavior in the south portion of the burn and throughout the 

King Fire landscape as a whole: 

o No salvage or biomass removal in all pre-fire PACs  

o No salvage or biomass removal within 0.7 miles of any activity center except hazard tree 

removal on level 3 and 4 roads and within the WUI 

o No skyline harvest  

 Limited planting would occur in 1 to 2 acre patches within a minimum of 2,000 feet from an 

existing seed source and 1,000 feet from other planted patches. 

 No herbicide release for planted seedlings. No herbicide in occupied territories. 

 Forest Plan Amendment to allow for unplanned ignitions to be managed for multiple natural 

resource benefits. 

 Prescribed fire would be used to provide for site preparation treatments and for maintenance 

treatments into the future 
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Table 2.20 Miles of Roads within the Project Area Subject to Hazard Tree Removal 

Road Maintenance Level 

Road Mileage Within Fire 

Area 

to be Considered for 

Hazard Tree Removal in 

Proposed Action¹ 

Road Mileage Within Fire 

Area 

to be Considered for 

Hazard Tree Removal in 

Alternative 

1 – Basic Custodial Care (Closed 

to Public Use) 
   31 15 

2 – High Clearance Vehicles  132 87 

3 – Suitable for Passenger Cars    23 23 

4 – Moderate Degree of User 

Comfort 
   11 11 

      Total 198 136 

¹ Mileage to be treated for hazard tree removal will depend on whether or not hazard trees are present. 

Table 2.21 Areas Identified for Treatment 

Area Proposed for Treatment Approximate 

Acreage 

Percent of Proposed 

Action Wildland Urban Interface Defense 

Zones 

962 99% 

Strategic Fire Management Zones 4,210 50% 

Conifer Forest Resiliency Areas 931 16% 

Total 6,103 52% 

 

Table 2.22 Logging and Fuel Treatment Methods and Approximate Acreage 

Methods 
Approximate 

Acreage 

Percent of 

Proposed Action 

Mechanical or ground-based logging 2,820 28% 

Mechanical logging of biomass 605 44% 

Skyline logging 0 0% 

Hand cut hazard trees and leave in place, plus hand cut and 

pile small dead trees 
295 84% 

Hand cut and pile dead trees, plus masticate/chip dead shrubs 464 97% 

Hand cut and pile dead trees 492 57% 

Masticate/chip or machine pile dead trees and shrubs  713 63% 

Total 5,813 40% 

 

The examination of this alternative results in similar reasons for elimination as those described under item 

C above. This alternative was considered but eliminated from detailed study because it does not meet 

the purpose and need and for reasons described below: 

 
 This alternative does not fully meet the purpose and need to reduce the risk from falling dead, 

dying, and damaged trees to workers and forest visitors since hazard trees would remain in most 

areas of the fire away from roads where people still recreate and work, and hazard trees would 
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remain on approximately 45 miles of roads that are open to the public, including the slab creek road, which 

is the primary access for the public, forest managers, and firefighters to reach the Big X mountain and Poho 

Ridge area from the Georgetown Ranger District.. This alternative would retain all dead material onsite 

over large areas, increasing safety hazards over time to unacceptable levels. Firefighter safety 

would be compromised in non-treated areas due to a high percentage of snags and exposure of 

firefighters to a high number of snags. Additional fuel buildup in the future would contribute to 

increased fire line intensity and resistance to control.  

 This alternative fails to fully meet the purpose and need to remove dead trees in strategic fire 

management areas to improve the agency’s ability to manage and control future fires. In many 

areas identified as strategic and in need of fuels treatments there are numerous snags that would 

continue to inhibit or preclude safe firefighting practices within the project area. 

 Key strategic areas identified along Nevada Point Ridge, in the Poho Ridge and Big X mountain 

areas, and in the vicinity of Peavine Ridge would be left untreated. The fuel buildup in the large 

snag retention clumps  in these areas  would result in an  inability to suppress wildland fire or 

manage prescribed fire in these areas.  

 This alternative does not meet the purpose and need to actively manage severely burned areas to 

facilitate restoration and resilience, including reforestation within severely burned areas and 

removal of dead trees and fuel build-up to decrease the likelihood of future high-intensity fire. The 

large amount of fuel in untreated areas would make future fires difficult to manage and contain, 

jeopardizing future fire resiliency and launching these areas on a trajectory toward severe future 

forest fires. It does not reduce risks to soils and watersheds through rehabilitation of existing 

sources of erosion to aid in protecting water quality, soil productivity, and aquatic habitat and does 

not protect cultural resource sites from hazard trees and heavy fuel loading that would result in 

damage from high fire intensity.  

 This alternative does not meet purpose and need to expeditiously recover timber killed by the fire 

in order to generate funds to offset the cost of restoration activities and contribute to societal 

needs for wood products. .  

 This alternative would not fully meet the purpose and need to provide opportunities for research 

scientists to investigate key questions related to fire management and landscape restoration after 

an extreme fire. 

 This alternative is not consistent with Forest Plan Direction to design projects to manage the 

development of fuel profiles over time, recover value of timber killed, and evaluate habitat 

conditions within a 1.5-kilometer radius around spotted owl activity centers and identify 

opportunities for remapping of PACs. If there is insufficient suitable habitat for designating a 

PAC within a 1.5-kilometer radius, the PAC may be removed from the network. PACs are 

delineated to encompass the best available 300 acres of habitat. 

 
F. Fire Only Alternative 

This Alternative would use only prescribed fire to treat fuels within the project area. . On a theoretical basis prescribed 

fire could be used to change forest surface, ladder and crown fuel profiles in order to reduce potential 

wildfire intensity and behavior to mitigate the consequences of another large, potentially damaging 

wildfire. However, the timeframe that would be needed to accomplish implementation of this project 

would prevent this alternative from meeting the purpose and need to to remove dead trees in strategic fire 

management areas to improve the agency’s ability to manage and control future fires, due to complexity 

and restrictions on implementation discussed below.  

There are a number of barriers to using prescribed fire on a landscape level within the King Fire Area without a combination 

of other treatments, including mechanical treatments. These include but are not limited to: 

1. Limited number of permissible burn days due to air quality restrictions. 
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2. Burn location restrictions based on Threatened, Endangered, and Sensitive species 

protection measures. 

3. Close proximity to infrastructure, especially within wildland-urban interface and an 

intermix of property ownership with differing management goals.   

4. Cumulative effects to watersheds due to erosion and soil disturbances.  

5. Costs incurred in part as a result of multiple entries needed and logistical concerns. 

  

Projected fuels conditions would result in a higher burn complexity over much of the project area due to 

the increased fuel loadings that promote increased spotting potential due to lofting embers. Because areas 

would not be treated prior to prescribed fire to reduce fuels, this would further restrict the weather and 

fuel conditions in which prescribed burning could be implemented in order to reduce damage, mortality 

and spotting potential.  

 

An estimated 3 entries or more would be needed in many areas, including some areas that burned at low 

to moderate severity to meet the objectives of reducing surface fuel loadings within the King Fire area. 

Conducting multiple successful entries on any substantial area within the King Fire within the next 

several decades would be a difficult task to accomplish. Being able to conduct even a first entry burn on a 

majority of the entire area would not occur within a ten or even twenty year time frame given current or 

greatly expanded burn programs on the Eldorado National Forest.  

The best case scenario would be to isolate areas that could be feasibly burned with resources available on 

the Georgetown and Pacific Ranger Districts. Small burn units would be selected, burned and monitored 

to determine if the purpose and need could be attained without jeopardizing the resources at risk in project 

area. The selected burn units would mainly occur along the ridge tops with minimal slope to reduce risk 

of prescribed fire escape. Areas below private lands would not be feasible for prescribed fire, as 

neighboring industrial timber land owners have expressed concern about additional fire damage to their 

restoration efforts and without pretreatment of heavy fuel loads it would not be feasible to prevent fires 

from burning across property lines in many locations.   

In order to reduce spotting potential and fireline intensities near control lines, surface fuels and fuels 

promoting a ladder to the canopy would need to be removed from within 50 to more than 200 feet of the 

control line. Cutting of ladder fuels and piling of surfaces fuels would reduce spotting potential while 

allowing fireline resources the ability to safely hold and patrol control lines. This necessary pretreatment 

near control lines would require pile burning to occur prior to implementation of understory prescribed 

fire. Because fuel conditions resulting from fallen snags would consist of heavy surface fuel loadings with 

larger diameter material, time associated for preparation of burning would increase. Roads, trails and 

natural features would be identified for use as control lines to reduce the amount and time of handline 

construction. However, burn areas would have to be reduced in size in order to better facilitate the 

complexity level of conducting a prescribed burn in current conditions. Also, additional construction of 

handlines would be required due to smaller burn units. More personnel would be required due to the 

associated fuel loadings and the extra time required constructing fireline in areas with heavy fuel 

loadings.   

Increased surface fuel loadings as well as the amount of larger diameter material would require additional 

time to burn. Fuels would continue to smolder and consume for days emitting smoke into the air 

following the prescribed burn. The smoke emissions could continue even during declared no burn days by 

El Dorado or Placer County. Mitigation measures may call for mopping up the prescribed burn to reduce 

the volume of smoke produced which would require personnel time and result in additional cost. 

Smoke impacts to the nearby communities of Foresthill, Placerville, Camino, and Volcanoville or to the 

Sacramento Valley or Lake Tahoe area and to nearby recreational activities, are expected to be 

considerably more than with the Proposed Action. Further limits on the number of acres burned per day or 
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on operations due to unwanted smoke dispersion and direction of travel may delay implementation of the 

project and/or cause a reduction in the amount of area treated due to the complexity of conducting 

prescribed fire operations under current conditions.  

This Alternative was considered but eliminated from detailed study for the following reasons: 

 This alternative does not fully meet the purpose and need to reduce the risk from falling dead, 

dying, and damaged trees to workers and forest visitors since hazard trees would remain in most 

areas of the fire away from roads where people still recreate and work, and hazard trees would 

remain on roads that are open to the public, including primary access routes for the public, forest managers, 

and firefighters.. This alternative would retain all dead material onsite over large areas, increasing 

safety hazards over time to unacceptable levels. This alternative fails to meet the purpose and 

need to remove dead trees in strategic fire management areas to improve the agency’s ability to 

manage and control future fires. In many areas identified as strategic numerous snags would 

continue to inhibit or preclude safe firefighting practices within the project area. 

 This alternative does not meet the purpose and need to actively manage severely burned areas to 

facilitate restoration and resilience, including reforesting severely burned areas and removing dead 

trees that would fall and increase the likelihood of high-intensity fire. The large amount of fuel in 

untreated areas would make future fires difficult to manage and contain, jeopardizing future fire 

resiliency and launching these areas on a trajectory toward severe future forest fires. It does not 

reduce risks to soils and watersheds through rehabilitation of existing sources of erosion to aid in 

protecting water quality, soil productivity, and aquatic habitat and does not protect cultural resource 

sites from hazard trees and heavy fuel loading that would result in damage from high fire intensity.  

 This alternative does not meet purpose and need to expeditiously recover timber killed by the fire 

in order to generate funds to offset the cost of restoration activities and contribute to societal 

needs for wood products.  

 This alternative would not fully meet the purpose and need to provide opportunities for research 

scientists to investigate key questions related to fire management and landscape restoration after 

an extreme fire. 

Comparison of the Alternatives  

Chapter 3 describes the environmental consequences of the alternatives. This section compares the 

alternatives by providing summary tables showing the key differences between alternatives. The 

Alternative Comparison Map (project record) displays the locations of treatments considered in all 

action alternatives. Table 2.20 compares the alternatives with a summary of proposed activities. Note 

that untreated RCA buffers within units are include in the acres shown below. 

Table 2.23 Comparison of Alternatives 

Proposed Treatments 
Alternative 1 

(No Action) 

Alternative 2 
(Proposed 

Action) 

Alternative 

3 

Alternative 

4 

Alternative 

5 

Wildland Urban Interface 

Defense Zones (acres)1 0           968           967       1,148          968 

Strategic Fire Management 

Zones (acres)1 
0        8,465        5,945       8,455       8,465 

Conifer Forest Resiliency 

Areas (acres)1 
0        5,709        4,547       6,662       5,709 

Strategically Placed Area 

Treatment (SPLAT) (acres)1 
0 0 0          164 0 

Strategic Roadside Buffer 

Zone (acres)1 
0 0 0       3,671 0 

Rubicon Prescribed Fire 0 2,058 (an 2,085 (an 1,997 (an 2,058 (an 
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Proposed Treatments 
Alternative 1 

(No Action) 

Alternative 2 

(Proposed 

Action) 

Alternative 

3 

Alternative 

4 

Alternative 

5 

Area (acres)1 additional 

783 acres 

overlaps with 

other areas 

for a total of 

2,841) 

additional 

756 acres 

overlaps 

with other 

areas for a 

total of 

2,841) 

additional 

844 acres 

overlaps 

with other 

areas for a 

total of 

2,841) 

additional 

783 acres 

overlaps 

with other 

areas for a 

total of 

2,841) 

Subtotal Areas Identified 

for Treatment 
0       17,200     13,544     22,097     17,200 

Mechanical or Ground-

Based Logging (acres)1,2 
0      10,030      7,573    14,395    10,030 

Mechanical Logging of 

Biomass (acres)3 
0        1,377      1,205      1,489      1,377 

Skyline Logging  

(acres)1,2 
0           241 0         905         241 

Proposed Treatments 
Alternative 1 

(No Action) 

Alternative 2 

(Proposed 

Action) 

Alternative 

3 

Alternative 

4 

Alternative 

5 

Hand Cut Hazard Trees and 

Leave in Place Plus Hand 

Cut and Pile Small Dead 

Trees (acres) 

0           351         296         249         351 

Hand Cut and Pile Dead 

Trees, Plus Masticate/Chip 

Dead Shrubs (acres) 

0           480         464         480         480 

Hand Cut and Pile Dead 

Trees (acres) 
0           856         492         860         856 

Masticate/Chip or Machine 

Pile Dead Trees And Shrubs 

(acres) 

0        1,137         713       1,162      1,137 

Subtotal Salvage and Fuel 

Treatment  (acres) 
0      14,472    10,743     19,540    14,472 

1 – Basic Custodial Care   

(Closed to Public Use) 
0             31           31            31          31 

2 – High Clearance Vehicles 0           132         132          132        132 

3 – Suitable for Passenger 

Cars 
0             23           23            23          23 

4 – Moderate Degree of User 

Comfort 
0             11           11            11          11 

 Subtotal Hazard Tree  

 Removal (miles of road)  
0          198         198          198       198 

Repair (miles) 0             92           92            92         92 

Maintenance (miles) 0           169         169          169       169 

Subtotal Road Repair and 

Maintenance (miles) 
0           261         261          261       261 

Reforestation/Planting 

(acres)* 
0      11,561      8,107    12,081 

Same as 

Proposed 

Action 

Stocking Density NA 

Highly 

variable 

Lower 

compared 

to Proposed 

Action  

Same as 

Proposed 

Action  

Same as 

Proposed 

Action 



Environmental Impact Statement  King Fire Restoration Project 

   

   51 

Proposed Treatments 
Alternative 1 

(No Action) 

Alternative 2 

(Proposed 

Action) 

Alternative 

3 

Alternative 

4 

Alternative 

5 

Release Acres5 0 

Up to 11,660 

acres possible 

herbicide 

release in 5-

foot radial 

treatments 

(circle around 

tree) plus 

treatment of 

shrubs in 

between 

trees.  

572 acres of 

hand-

grubbing 

treatment. 

 

No 

herbicide 

release.  

8,107 acres 

hand- 

grubbing 

treatment.  

Same 

herbicide 

release 

compared 

with 

Proposed 

Action but 

on up to 

12,218 

acres. 

Release 

would 

occur on 5-

foot radial 

treatments 

plus 

treatment 

of shrubs 

in between 

trees.  

583 acres 

hand-

grubbing 

treatment 

only. 

Less 

herbicide 

release 

compared 

with 

Proposed 

Action on 

same number 

of acres. No 

herbicide 

release 

treatments of 

shrubs in 

between 

trees. 

572 acres of 

hand-

grubbing 

treatment 

only.  

Maximum Surface Fuel 

Loading in Treated Stands 

(Tons Per Acre < 3 Inches) 

NA        6-10        6-10      6-10      6-10  

Snag Retention Patches 

(% Within Treated Area or 

Unit) 

100%        10%     15-20%      10%      10% 

Watershed Sensitive Area 

Treatments (acres)1 0          778          778         778         778 

1 Acreage is approximate and may need to be adjusted subject to additional field verification and/or units/logging systems.  

2 Areas where removal of merchantable trees can be utilized in a sawmill plus removal of unmerchantable trees for fuel 

reduction. 

3 Areas where trees generally too small to be utilized in a sawmill would be removed to lands, cogeneration plants, or other 

facility. 
4 Mileage to be treated for hazard tree removal will depend on whether or not hazard trees are present. 

5 Herbicide release is proposed on additional acres from those proposed for planting to assist with regeneration of areas planted 

under a NEPA Categorical Exclusion and natural generation. 
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Chapter 3. Affected Environment and Environmental 

Consequences 

This chapter describes aspects of the environment likely to be affected by the proposed action and 

alternatives. Also described are the environmental effects (direct, indirect, and cumulative) that would 

result from undertaking the proposed action or alternative. Together, these descriptions form the scientific 

and analytical basis for the comparison of effects for each resource.  For survey results and analysis of the 

most up-to-date data and information, refer to final specialist reports (Aquatics, Botany, and Wildlife 

BA/BEs), which are hereby incorporated by reference.  The Summary at the beginning of this document 

includes a summary of effects by alternative (Table S.2), a summary of effects related to the issues (Table 

S.3), and a summary of effects related to the purpose and need for action (Table S.4). 

Past, Present, and Reasonably Foreseeable Actions  
According to the Council on Environmental Quality (CEQ) National Environmental Policy Act (NEPA) 

regulations, “cumulative impact” is the impact on the environment which results from the incremental 

impact of the action when added to other past, present, and reasonably foreseeable future actions, 

regardless of what agency (Federal or non-Federal) or person undertakes such actions (40 CFR 1508.7).    

Only future actions that have reached the stage of being “identified proposals” meet the definition of 

“reasonably foreseeable future actions” in the Forest Service’s NEPA regulations [36 C.F.R. § 220.3, 

220.4(a)(1)]. In order to understand the contribution of past actions to the cumulative effects of the 

proposed action and alternatives, this analysis relies on current environmental conditions as a proxy for 

the impacts of past actions. Existing conditions reflect the aggregate impact of all prior human actions and 

natural events that affected the environment and might contribute to cumulative effects. 

In determining cumulative effects, the existing condition and the following present and foreseeably future 

actions were added to the direct and indirect effects of the proposed action and alternatives as applicable.  

Table 3.1 Present and Reasonably Foreseeable Actions Contributing to Cumulative Effects 

Project or 

Activity Name 
Project Description 

General Project 

Location 

Date 

Activities  are 

Expected to 

Occur King Fire 

Burned Area 

Emergency 

Response 

Continuation of BAER treatments including 

application of straw mulch using helicopters and 

maintenance of 11 Pines Road. 

Within the King Fire Winter/Spring 

2015 

Wentworth 

Recreation 

Complex Fire 

Recovery 

Removal of fire-killed trees, treatment of fire-prone 

vegetation, and repair or replacement of 

infrastructure. (Decision Memo in progress) 

Stumpy Meadows 

Recreation Area & 

Big Meadows 

Campground 

Spring 2015 

Tree Planting in 

the King Fire 

Planting trees in areas of the King Fire where site 

preparation is not needed and in three long-term soil 

productivity plots where site prep is being conducted. 

(Decision Memo in progress) 

Various locations 

within the King Fire 

on NFS land 

Spring 2015 

Private Land 

Harvesting 

Road reconstruction, salvage of fire-killed trees, site 

preparation, tree planting, and herbicide application 

on private land in the King Fire. 

Various locations 

within the King Fire 

on privately owned 

land 

2015-2016 
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Project or 

Activity Name 
Project Description 

General Project 

Location 

Date 

Activities  are 

Expected to 

Occur Sacramento 

Utility District 

Hazard Tree 

Removal Project 

Salvage of fire-killed trees that are a hazard to the 

SMUD powerline, facilities, and access roads. A 

Decision Memo has been issued and this project is in 

progress. 

SMUD powerline 

corridor and access 

roads in the King 

Fire 

Winter/Spring 

2015 

Quintette Fuels 

Reduction 

Stewardship 

Project 

Tree thinning, road reconstruction, and fuels 

reduction. This project is currently under contract and 

is partially completed. 

West of the King 

Fire in the vicinity 

of Swansboro 

2015-2017 

Blacksmith 

Forest Health 

Project 

Tree thinning, fuel treatment, road reconstruction and 

construction, tree planting, herbicides, and prescribed 

fire is planned. Record of Decision has been signed 

but project has not been implemented. 

North and northwest 

of the King Fire in 

the vicinity of 

Ralston Ridge 

2016-2020 

O’Leary’s Cow 

Fuels Reduction 

Project 

Tree thinning, fuel treatment, road reconstruction, 

and prescribed fire is planned. The Decision Notice 

has been signed, but project has not been 

implemented. 

East of the King 

Fire in the Crystal 

Basin 

2016-2020 

Big Grizzly Fuel 

Reduction 

Project 

Pile burning, prescribed burning, and  herbicide 

application on areas that were not affected by the 

King Fire (most of the Big Grizzly project area 

burned in the King Fire and the existing stewardship 

contract was terminated as a result).  Record of 

Decision was signed and project is in progress. 

North and northwest 

of the King Fire 

2015-2017 

2 Chaix Forest 

Health Project 

Fuel treatment thinning outside the King Fire near 

Sand Mountain, and mastication on approximately 

200 acres that did not intensively burn in the King 

Fire.   

Within the King 

Fire, and in the 

vicinity of Sand 

Mountain 

FY 2016 

Roundabout 

Mastication 

Mastication of existing plantations. Mosquito Road, 

Volcanoville 

Spring of 

2015 

Herbicide 

Spraying  

Vegetation control using herbicides. Ralston Ridge and 

Nevada Point West 

Ridge 

Spring of 

2015 

Rotary 

Blowdown 

Timber Sale 

Continuation of a timber sale contract for the salvage 

of trees blown down in a windstorm and roadside 

hazard tree removal. 

East of the King 

Fire including some 

roads within the 

King Fire 

2015 

John Don’t 

Forest 

Health/Fuels 

Reduction 

Project 

Vegetation removal through timber harvest, hand 

thinning and burning, mastication, piling and 

prescribed burning, meadow and aspen enhancement, 

stream improvement, and road improvement. This 

project is still in the planning stages. 

East of the King 

Fire in the Crystal 

Basin Area near 

Wrights Lake 

2017-2021 
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Common Assumptions for Analysis of Effects  

 While any hazard tree tall enough to reach the target would be cut under the alternatives, the 

roadside hazard analysis area is 150 feet on each side of the road to capture a reasonable average 

of total area potentially affected.  

 After initial herbicide release, approximately one-third of the acres treated would require follow-

up herbicide applications within about 10 years. 

 The majority of salvage logging is anticipated to take place in 2015 through 2016.  

 Additional trees that die in SFMZ treatment units (outside of snag retention) but were not marked 

during initial project implementation may require follow-up treatment.   

 Conifers and oaks that have no green foliage but survived the fire would have budded by the time 

the proposed action is implemented, thus there is no risk of cutting surviving trees other than trees 

meeting hazard criteria.  

 Replanting is not planned to occur in areas set aside for snag retention. 

 All hazard trees include both hardwood and conifers.  

 Tree planting is not proposed within the roadside hazard area. 

 

Air Quality  

Affected Environment 

Federal clean air laws require areas with unhealthy levels of ozone, inhalable particulate matter, carbon 

monoxide, nitrogen dioxide, and sulfur dioxide (SO2) to develop plans, known as State Implementation 

Plans (SIPs). SIPs are comprehensive plans that describe how an area will attain national ambient air 

quality standards (NAAQS). SIPs are not single documents. They are a compilation of new and 

previously submitted plans, programs (such as monitoring, modeling, permitting, etc.), district rules, State 

regulations and Federal controls. California has developed SIPs for ozone and particulate matter (PM2.5)  

non-attainment areas and visibility for all 29 Class I areas that are located in the state. Class I areas are 

designated for the most stringent degree of protection from future degradation of air quality. The ENF has 

one Class I area, Desolation Wilderness, which is approximately 8 to 14 miles east of the King Fire 

boundary. El Dorado and Placer Counties are currently in Federal non-attainment status for ozone, a 

product of volatile organic compounds (VOCs) or nitrogen oxides (NOx) largely due to transport of 

emissions from the Sacramento Valley and PM2.5. While there are no published emissions factors that 

isolate ozone, standards have been set for the ozone precursors such as hydrocarbons and oxides of 

nitrogen. 

The 1990 amendment of the Clean Air Act published the General Conformity Rule. It states that in 

Federal non-attainment areas, before actions can be taken on Federal lands that have the potential to emit 

pollutants to the atmosphere, a determination must be made that the action conforms to the SIP. Pursuant 

to 40 CFR 93.153 (i), prescribed fire conducted in accordance with a smoke management program is 

presumed to conform to the SIP. 

Nationally, according to the latest available inventory of Green House Gas (GHG) emissions and carbon 

(C) sequestration issued in 2012, the EPA reported land use, land use change, and forestry activities in 

2012 resulted in a net C sequestration of 979.3 Tg CO2 Eq. (267.1 Tg C). This represents an offset of 

approximately 15 percent of total US carbon dioxide (CO2) emissions. Total land use, land use change, 

and forestry net C sequestration increased by approximately 17.8 percent between 1990 and 2012. This 

increase was primarily due to an increase in the rate of net C accumulation in forest C stocks. Net C 
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accumulation in Forest Land Remaining Forest Land, Land Converted to Grassland, and Settlements 

Remaining Settlements increased, while net C accumulation in Cropland Remaining Cropland, Grassland 

Remaining Grassland, and Landfilled Yard Trimmings and Food Scraps slowed over this period, and 

emissions from Land Converted to Cropland decreased (EPA, 2014).  

US forests currently serve as a carbon ‘sink’, offsetting approximately 15 percent of US emissions from 

burning fossil fuels in 2012, and from 10 to 20 percent of US emissions each year. Climate change and 

forest fires may affect the ability of US forests to continue to store and sequester carbon. Climate change 

increases the uncertainty of US forests’ ability to serve as a ‘sink’ for carbon storage, but management 

options exist that could buffer the impacts of climate change on forests, and even lead to increased forest 

carbon storage potential. Trees take up CO2 and release oxygen (O2) through photosynthesis, transferring 

the carbon to their trunks, limbs, roots, and leaves as they grow. When leaves or branches fall and 

decompose, or trees die, the stored carbon will be released by respiration and/or combustion back to the 

atmosphere or transferred to the soil. Because of these processes, forests and forested landscapes can store 

considerable carbon and their growth can provide a carbon sink; landscapes that have been recently 

converted or reconverted to forests (from another land cover) can provide a carbon sink that is 

considerably larger than other land cover types (Ryan et al., 2012). Conversely, forests that burn and 

decomposing dead trees are net emitters of carbon dioxide. 

Environmental Consequences 

Effects Analysis Methodology 

For this analysis, the air quality issues of concern entail compliance with the Clean Air Act (CAA), State 

of California air quality standards and regulations, and the Wilderness Act. Air quality standards 

primarily address human health. Under the CAA, Federal land managers have an affirmative 

responsibility to protect Class I air quality related values (AQRVs) from degradation. The Wilderness Act 

requires that congressionally designated wilderness areas be managed for their protection and 

preservation from human-caused degradation. 

Indicators used in this analysis include the following:  

 Compliance with NAAQS and PSD; 

 Potential impacts to AQRVs which includes visibility impacts to Class I Wilderness Areas, 

sensitive Class II Wilderness Areas, and important Scenic Vistas; and 

 Potential impact of future fire management prescribed burning to particulates. 

A review of pertinent sections of the CAA and State of California air quality management regulations is 

presented in order to frame the extent of the analysis and point out essential compliance requirements. 

Based on the Proposed Action, and for the purposes of this analysis, we assume treatments and 

corresponding acres would occur over the 10-year projects implementation period in order to approximate 

a range of emissions the projects would produce.  

Assumptions 

The following assumptions were made in this air quality analysis: 

 The project area lies within the El Dorado County Air Quality Management District (EDAQMD), 

and the Placer County Air Pollution Control District (PCAPCD). A smoke management plan 

(SMP) would be submitted to and approved by involved agencies prior to any burning activity 

that would occur within the King Fire project area.  

 During the implementation of the pile or understory burning, any required air quality coordination 

would take place between the Forest Service and the EDAQMD and/or the PCAPCD. This air 

quality coordination would follow the Smoke Management Guidelines for Agricultural and 

Prescribed Burning contained in Title 17 of the California Code of Regulations. These Guidelines 
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are intended to provide for the continuation of agricultural burning, including prescribed burning, 

as a resource management tool, and provide increased opportunities for prescribed burning and 

agricultural burning while minimizing smoke impacts to the public. The regulatory actions called 

for are intended to assure that each air district has a program that meets air district and regional 

needs. 

 Using best available control measures (BACM) which provide guidelines that would reduce the 

negative effects of burns and are based on the EPA’s Prescribed Burning Background Document 

and Technical Information Document for Prescribed Burning Best Available Control Measures 

(EPA, 1992). 

 Emissions are based on modeled outputs for biomass consumed or removed. 

 Pile-burning estimates are based on approximately 20 hand piles per acre, five machine piles per 

acre, and one landing pile per 20 acres.  

 Weather, resource availability, smoke dispersion, and other conditions necessary for 

implementation of a prescribed fire are based on models that have associated uncertainties. Any 

project acres of prescribed or wildland fire managed to meet resource benefits or objectives are 

based on the assumption that the smoke management plan has been submitted and authorization 

has been received from the applicable regulatory agency. 

 Emissions shown for prescribed burn include all planned ignitions. Wildfire emissions are from 

unplanned ignitions. 

Air Quality Indicators 

Activities that affect air quality in the analysis area are as follows: a) temporary dust from equipment that 

is used for the removal of trees to landings, b) dust from the surface of roads (both permanent and 

temporary) from truck traffic, and c) smoke emissions from the burning of activity-related fuels to ensure 

that desired fuel loading conditions are met. 

Dust and smoke release particulate matter (PM10, PM2.5), carbon monoxide (CO), nitrogen oxides (NOx), 

and volatile organic carbons (VOCs). These are regulated by the Environmental Protection Agency and 

are the indicators of effects used in this analysis. 

The following is a brief description of these pollutants as defined by the EPA: 

 PM10 and PM2.5 are small particles suspended in the atmosphere that can penetrate deeply into the 

lung where they can cause respiratory problems (Smoke Management Guide 2001). Even though 

emission levels are not mandated in the analysis area for these pollutants, efforts to reduce 

particulates will be implemented due to the health threat and possible deterioration of visibility to 

a Class I Airshed. PM10 and PM2.5 emissions are commonly associated with motor vehicles, dust, 

and burning. 

 Carbon monoxide (CO) is a colorless, odorless gas emitted from combustion processes. The 

majority of CO emissions to ambient air come from mobile sources. CO can cause harmful health 

effects by reducing oxygen delivery to the body’s organs (like the heart and brain) and tissues.  

 Ground-level or “bad” ozone is not emitted directly into the air, but is created by chemical 

reactions between oxides of nitrogen (NOx) and volatile organic compounds (VOC) in the 

presence of sunlight. Emissions from motor vehicle exhaust is a major source of NOx and VOC. 

Breathing ozone can trigger a variety of health problems, particularly for children, the elderly, 

and people of all ages who have lung diseases such as asthma. Ground-level ozone can also have 

harmful effects on sensitive vegetation and ecosystems 

 Nitrogen dioxide (NO2) is one of a group of highly reactive gasses known as “oxides of 

nitrogen,” or “nitrogen oxides (NOx).”   Other nitrogen oxides include nitrous acid and nitric 

acid. EPA’s National Ambient Air Quality Standard uses NO2 as the indicator for the larger group 
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of nitrogen oxides. NO2 forms quickly from emissions from cars, trucks, and off-road equipment. 

In addition to contributing to the formation of ground-level ozone and fine-particle pollution, 

NO2 is linked with a number of adverse effects on the respiratory system. 

Models and Data Sources 

The First Order Fire Effects Model (FOFEM) was used to calculate the immediate consequences of a 

wildland and prescribed fire. Two metrics were used to compute the analysis — fuel consumption and 

emissions or smoke production.  

FOFEM is a point model which means that it predicts fuel consumption and smoke emissions for a point 

on the landscape/stand (about 1-5m2). The extrapolation of that point measurement upward in scale is at 

the discretion of the user. Fuel and moisture conditions across a stand and landscape are notoriously 

variable, so one point estimate for large areas can introduce bias into the predictions. In order to lessen the 

likelihood of bias, the default fuel loadings and fuel moistures were adjusted, as well as the size of the 

project areas in order to better capture a more realistic prediction. 

Inputs include: 

 Geographical region cover classification; 

 System and cover type, season of burn, and general burning conditions; and 

 Fuel type, fuel loading by size class, fuel moisture for some size classes, duff depth, and type of 

duff moisture. 

Outputs include: 

 Pre-burn loading, consumed loading, post-burn loading; 

 Percentage reduction duff depth consumed and percentage of mineral soil exposure; and 

 Emissions only: CO2, CO, methane (CH4), SO2, NOx, non-methane hydrocarbons (NMHC), 

PM2.5, and PM10 from flaming and smoldering combustion, total consumption in flaming and 

smoldering combustion, and duration of flaming and smoldering combustion. 

The BlueSky Tool: Customized Fuels, Consumption and Smoke Modeling, was additionally used to 

design the likely dimensions of the machine and hand piles, estimate smoke emissions, and plume 

direction. The BlueSky modeling framework combines state-of-the-art emissions, meteorology, and 

dispersion models to generate predictions of smoke impacts across the landscape. Outputs include fire 

consumption, fire emissions, plume rise, and smoke concentrations. This program uses the Consume 

smoke emissions model.  

Carbon Storage Analysis 

A comparison of carbon stored with each alternative was created using FVS FFE software. FVS uses 

biomass to estimate carbon and assumes that 50 percent of the biomass pool is carbon except for the 

forest floor which estimates 37 percent of the biomass pool is carbon. Results are shown in tons of carbon 

per acre. 

Total stand carbon per acre retained in the stand is modeled to be highest in the short term with no action; 

however, due to the deterioration of the dead wood in the stand, over the long term this alternative would 

have the lowest level of stored carbon. This is both because of the storage of merchantable carbon in the 

action alternatives and an increase in carbon sequestration over time through reforestation and tree 

growth.  

Climate Change – Green House Gasses and Carbon Sequestration 

Currently there are no national- or state-level legal requirements concerning the analysis of or compliance 

with any GHG emissions or sequestration regulations for projects. On January16, 2009, the Washington 
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Office of the USDA Forest Service released guidance to Forest Service units regarding the incorporation 

of climate change science into project-level EPA documents (Climate Change Considerations in Project 

Level NEPA Analysis, January 13, 2009 - USDA 2009).  

1. Climate change effects include the effects of agency action on global climate change and the effects 

of climate change on a proposed project. 

2. The agency may propose projects to increase the adaptive capacity of ecosystems it manages, 

mitigate climate change effects on those ecosystems, or to sequester carbon. 

3. It is not currently feasible to quantify the indirect effects of individual or multiple projects on global 

climate change and, therefore, determining significant effects of those projects or project 

alternatives on global climate change cannot be made at any scale. 

4. Some project proposals may present choices based on quantifiable differences in carbon storage 

and GHG emissions between alternatives. 

This guidance document provides that units should consider two kinds of climate change effects at the 

project level. First, units may, where appropriate, consider the effect of a project on climate change. 

Second, units may, where appropriate, consider the effect of climate change on a proposal. It is unlikely 

that the NEPA effects analysis process is the proper place for this former discussion, and the King Fire 

Restoration Project EIS will not address it further. (See Hapner v. Tidwell, US District Court for the 

District of Montana, October 30, 2008.) 

Direct and Indirect Effects of Alternative 1  

Under this alternative, no increase in emission levels would be produced from burning of activity-

generated fuels or from hand and mechanical operations for removal of dead trees or biomass. The No 

Action Alternative will not provide any opportunities to reduce existing forest fuels and the hazard they 

pose in wildland fires. During the flaming phase of a wildfire, air quality degradation can exceed Federal 

and State standards as far as 50 miles downwind. Using the BlueSky model for emission calculations, if a 

1,000-acre wildland fire occurs in this area without any fuel treatment, it could potentially produce a total 

of 831 tons of PM10.,704 tons of PM2.5, 8,597 tons of CO, 68 tons of NOx, and 2,015 tons of VOCs. 

Forest fuels would continue to increase with biomass production out-producing the decomposition rates in 

this climate (Ryan et al., 2010). Long-term chronic effects of wildfires include higher PM10 emissions, 

mostly due to large areas of exposed soil and ash in the aftermath of a high-intensity wildfire. 

While fire suppression can provide short-term beneficial impacts to local air quality and public health, 

this short-term benefit is balanced with the inherent lack of sustainability and the likelihood of adverse 

long-term impacts from larger, more intense wildfires on air quality, public health, and climate change. 

Fire suppression and the subsequent fuel accumulation generate a potential for negative long-term adverse 

impacts to air quality on the ENF.  

An increase in wildfire smoke emissions could increase air quality impacts in smoke-sensitive areas and 

Class 1 areas. Concentrations of possibly unhealthy levels of particulate matter and carbon monoxide 

could occur in occupied smoke-sensitive areas immediately adjacent to burning wildfires. Particulate 

matter can travel tens or even hundreds of miles depending on the amounts of smoke produced and 

meteorological conditions, and cause air quality impacts to smoke-sensitive areas and Class 1 airsheds 

downwind. Particulates become part of the air mass where they were released, gradually dispersing to a 

more uniform concentration within the air mass until gravity or precipitation brings them back to earth 

days or weeks later. As carbon monoxide moves further away from the burning source it degrades and 

reduces back into its original constituents, and generally would not pose a health problem several miles or 

further away from the source (RX-410). Wildfire smoke NOx and VOC could increase or decrease ozone 

production depending on the amounts of smoke present during the daytime and whether the smoke plume 

is dense enough to limit the interaction of sunlight with ozone precursor constituents (CDPHE, 2010b).   
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GHG and Carbon Sequestration 

Overall, as mixed conifer trees die and decay they would produce GHG emissions. As a result of products 

not being removed under Alternative 1, the only carbon storage which would occur in that alternative 

would be storage in the forest stands. The amount of carbon stored both above and below ground is 

modeled to deteriorate over time, resulting in emissions into the atmosphere. Carbon emissions under 

Alternative 1 are expected to continue to exceed carbon sequestration within these stands in the long term, 

which can be seen through the continued reduction in tons of stored carbon per acre within the stands over 

time. 

Table 3AQ.1 Total Stand Carbon in Tons Per Acre Over Time with No Action (Alternative 1) 

Year Alternative 1 

2015 4,540 

2025 4,409 

2035 3,672 

2045 3,100 

2055 2,644 

2065 2,254 

Cumulative Effects 

Wildfires occurring in the King Fire Restoration Project area would contribute to increases in the amounts 

of smoke produced in the region with corresponding impacts to NAAQS and visibility in Class 1 airsheds, 

and especially during periods of low smoke dispersal (low mixing heights and transport winds) or the 

capacity of the atmosphere to disperse smoke toward the east into Nevada. 

Direct and Indirect Effects of Alternatives 2, 3, 4, and 5  

Direct air quality effects would be the production of emissions from equipment used to implement project 

work, road dust, and forest management prescribed burning. 

The removal of dead trees is most likely to affect air quality by generating short-term and minor amounts 

of vehicle exhaust, fugitive dust, and smoke from prescribed burning of piles of activity fuels. The design 

features and standard operating procedures imbedded in Forest Service contracts would minimize the 

production and transport of fugitive dust on permanent and temporary roads by providing dust abatement 

through such measures as regular watering and rocking road surfaces. 

Timber operations are estimated to take two operating seasons to complete. Burning of the prepared units 

will occur over an estimated three- to five-year period after the second season of timber operations 

depending on the length of time needed for project implementation and prescribed burning conditions to 

be met, both for fuels to be dry enough to produce a minimum amount of smoke and for availability of 

approved burn days. Prescribed burning in the Rubicon drainage would likely be delayed for five to seven 

years. Staging of the burning over this period will reduce annual emissions.  

Smoke from burning piles can impact human health, particularly for the ground crews at the site. 

Temporary and short-term visibility impacts can be expected in the immediate project area during actual 

ignition and would be affected by inversions as well as wind speed and direction. The localized effects of 

burning in the project area would be short-term degradation of air quality, primarily during the burnout 

stage, and during nighttime inversions. While ozone is a byproduct of fire, potential ozone exposures are 

infrequent (Sandberg et al., 2002). Carbon monoxide is rapidly diluted at short distances from a burning 
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area, as fires are generally spatially and temporally dispersed, and pose little or no risk to public health 

(Sandberg et al., 2002). 

Smoke emissions would be minimized by implementation of the Smoke Management Plan, including best 

available control measures, which is part of the Prescribed Burn Plan. By adhering to a Smoke 

Management Plan approved by the ENF Supervisor and the EDAQMD and/or PCAPCD, particulate 

matter emissions from pile and understory burning would not violate California air quality emission 

standards. Short-duration production of smoke and associated emissions would occur during pile and 

understory burning.  

Best available control measures are based on avoidance, dilution, and emission reduction strategies. 

Smoke mitigation techniques include consideration of atmospheric conditions, season of burn, fuel and 

duff moisture, diurnal wind shifts, appropriate ignition techniques, and rapid mop-up. Following these 

BACMs is anticipated to prevent negative air quality effects. 

Fugitive dust could result from timber harvest operations such as skidding, loading, site preparation 

activities, and hauling during dry seasons. Fugitive dust caused by construction and use of unpaved roads 

can produce PM10 in quantities great enough to impair the visual quality of the air. These effects are 

localized and can be mitigated by effective dust abatement methods on dirt-surfaced roads as specified in 

standard Forest Service contractual requirements. 

All harvest equipment is diesel powered. Harvest operations include harvesting, processing, skidding, 

loading, hauling, and road watering. Because of the relatively small number of vehicles from all forms of 

activities in the project area, the potential for adverse effects from emissions from diesel engines and 

other motor vehicles is very low. The project area is located in a remote environment and has a high level 

of air quality year-round. Timber management activities will be widely dispersed temporally and spatially 

on both National Forest and private lands. The Federal and State requirements designed to protect and 

maintain air quality for diesel and other motor vehicle engines are applicable to all the equipment that 

operate within the project area. Therefore, any adverse effects from the exhaust associated with diesel and 

other motor vehicles are expected to be minimal to the point of non-significance. 

Table 3AQ.2 Total for Criteria Pollutants (tons), Timber Operations 

A
lt

er
n

a
ti

v
e 

 

CO NOx VOC/EH PM10 

1 0 0 0 0 

2 54.61 40.58 5.41 3.90 

3 41.02 30.52 4.06 2.94 

4 73.82 54.04 7.29 5.22 

5 54.61 40.58 5.41 3.90 

 

Smoke from prescribed burning may temporarily reduce visibility from one day to several days at a time 

in Class 1 Desolation Wilderness Area. King Fire Restoration Project visibility impacts would be 

temporary and transient compared to visibility that is reduced from stationary and mobile sources. 

Desolation Wilderness is to the east of the project area, and the town of Pollock Pines is within a few 

miles to the south of the closest proposed treatment areas where both pile and prescribed burning is 

proposed to occur. The limited volume of potential pollution outputs from dust and prescribed fire smoke 

and the distance and topography would make any impact to the Desolation Wilderness or Pollock Pines 

areas unlikely.  

The tables below show the total predicted emissions based on the BlueSky model. Since burning would 

be conducted over multiple years (possibly two years for prescribed burning and three to five years for 
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pile burning), the annual emissions would be substantially less. The alternatives are in conformity with 

the state implementation plan and, therefore, further air quality analysis is not required. 

Table 3AQ.3 Total Predicted Prescribed Fire Emissions Under Alternatives 2, 3, 4, and 51 

Burn Type PM10 (tons) PM2.5 (tons) CO (tons) NOx (tons) VOCs (tons) 

2,841-acre  

Prescribed Fire 
28 24 244 7 59 

1 Emissions would be estimated to occur over a two-year burning period. 

Table 3AQ.4 Total Predicted Pile Burning Emissions by Alternative1 

A
lt

er
n

a
ti

v
e 

 

PM PM10 PM2.5 CO CO2 CH4 NMHC 

1 0 0 0 0 0 0 0 

2 61.59 43.35 37.84 212.94   9,329.77 15.55 12.71 

3 43.43 30.56 26.67 150.14   6,578.38 10.96   8.96 

4 73.92 73.92 52.10 255.76 11,205.00 18.72 15.26 

5 61.59 61.59 43.35 212.94   9,329.77 15.55 12.71 

1 Burning would be estimated to occur over a three- to five-year period, thus annual emissions would be substantially less. 

Alternative 2 is modeled to have higher levels of carbon storage based on higher initial planting densities 

compared with Alternative 3. This modeling does not take into account expected shrub competition and 

related mortality, therefore carbon storage through tree growth with Alternative 3 likely would be less 

than indicated.  

In addition to carbon storage within the stands, carbon storage from harvested materials would also occur 

with the proposed project activities. This includes both carbon stored as a product and in landfills. 

Alternative 2 would have more merchantable trees harvested then Alternative 3, and therefore is modeled 

to have greater levels of emissions from deterioration of the stored merchantable carbon, but also greater 

levels of merchantable carbon stored over time. Alternative 4 harvests the greatest amount of 

merchantable carbon, and would reforest the largest area; thus this alternative would result in the greatest 

potential for carbon storage over time. 

Table 3AQ.5 Total Stand Carbon in Tons Per Acre Over Time With Alternatives 2 and 5 

(includes planting 180 trees per acre)* 

Year Total 

2015 4,540 

2017 2,457 

2018 2,308 

2025 1,849 

2035 1,466 

2045 1,543 

2055 2,114 

2065 3,018 

* Within stand values for treatment stands would be the same under Alternative 4, though more areas would be treated. 
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Table 3AQ.6 Total Stand Carbon in Tons Per Acre Over Time with Alternative 3 

(includes planting 100 trees per acre) 

Year Total 

2015 4,540 

2017 2,787 

2018 2,642 

2025 2,153 

2035 1,700 

2045 1,583 

2055 1,850 

2065 2,427 

 

As trees die and decay they would produce GHG emissions that, over time, would be offset by carbon 

sequestration from forest regeneration and existing tree growth. Active forest management that reduces 

wildfire risk and enhances long-term carbon sequestration through vegetation management has been 

shown to have large increases in carbon sequestration and storage within fire-prone forest stands in 

California (Zhang et al., 2010). Additionally, the harvest of conifer trees would provide a supply of 

harvest woods products that would continue to store sequestered carbon in construction or the 

manufacture of durable goods. 

Comparison of Harvested Carbon Storage per Acre  

Table 3AQ.7 Summary of Carbon Storage and Emissions in Tons Per Acre from Harvest 

with Alternatives 2 and 5* 

Year 

Sum of Emissions from 

Decay of Harvested Wood 

Sum of Merchantable Carbon 

Stored in Harvested Wood 

Sum of Merchantable Carbon 

Harvested 

2017 296 1,226 

1,863 

2025 405 1,011 

2035 472    886 

2045 511    819 

2055 541    771 

2065 566    734 

*Within stand values for treatment stands would be the same under Alternative 4, though more areas would be treated.  
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Table 3AQ.8 Summary of Carbon Storage and Emissions in Tons per Acre from Harvest 

with Alternative 3 

Year 

Sum of Emissions from 

Decay of Harvested Wood 

Sum of Merchantable Carbon 

Stored in Harvested Wood 

Sum of Merchantable 

Carbon Harvested 

2017 250 1,036 

1,574 

2025 342    853 

2035 398    748 

2045 432    691 

2055 457    651 

2065 478    620 

 

Prescribed burning would be controlled by the EDAQMD and it is unlikely smoke impacts to people in 

smoke-sensitive areas would exceed NAAQS because fire managers are required by law to follow smoke 

permit stipulations. Most smoke impacts occur during nighttime and early morning hours when smoke 

pools in drainages and low-lying areas such as valleys where most people occupy homes. People living in 

smoke-sensitive areas will most likely smell smoke at night and during early morning hours.  

Cumulative Effects of Alternatives 2, 3, 4, and 5 

All prescribed burning operations on public and private lands are coordinated with the State and local air 

quality boards to ensure that atmospheric stability and mixing heights are advantageous for dispersion of 

emissions. The smoke management plan would prescribe weather conditions such as mixing heights and 

transport wind direction that would mitigate negative effects to the community of Pollock Pines, the 

Crystal Basin Recreation Area, and the Desolation Wilderness Area. Other vegetation burning conducted 

by private landowners is expected to contribute short-duration smoke and associated particulate matter in 

the atmosphere. Although prescribed fire would contribute to cumulative effects, the effects would not 

exceed State and local air quality standards.  

If a wildfire event does occur, concentrations of all smoke-related emissions would be expected to be less 

than in the No Action Alternative due to the reduced levels of available fuel. 

The contribution of the alternatives to fugitive dust from private land management activities, recreational 

activities, and firewood cutting would be minimal due to required road watering and application of dust 

palliatives.  

To further reduce the cumulative effects to air quality, alternative fuel treatment methods, such as tree and 

biomass removal, will be utilized in place of piling and burning that will result in a net decrease in smoke 

emissions from fuel treatment piles and prescribed burning. 

Botany  

Affected Environment 

The King Fire, which covered over 97,000 acres and ranged in elevation from approximately 2,000 to 

7,000 feet, affected a great variety of different plant communities and habitats including natural stands of 

conifer and hardwood forests, conifer plantations, riparian areas, and chaparral. The most common 

vegetation types in the fire area include sierra mixed conifer, ponderosa pine, montane hardwood, 

montane hardwood-conifer, and montane chaparral (USFS 2015). Bedrock and soil parent material is 

quite varied, consisting of primarily volcanics in the north and southeast, and sedimentary in the south, 
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with some granitic and glacial units. Soils are mostly loams and sandy loams with gravelly textures, and 

range from shallow to deep, producing a wide range of soil conditions (King Fire Soil Report, 2015). 

The portion of the fire area north of Wentworth Springs Road was dominated by natural and plantation 

stands of conifer forest, much of which was considered mid- to late-seral prior to the fire (King Fire 

Vegetation Report, 2015), and burned nearly contiguously at high severity. This area, which is intersected 

by the Rubicon River Canyon, provided habitat for sensitive plants such as Sierra bluegrass and Stebbins’ 

phacelia and was relatively free of invasive species with the exception of some roadside infestations. In 

contrast, fire severity within the southern portion of the fire occurred in more of a mosaic mixed-severity 

pattern and conifer stands are interspersed by open ridgetops, river canyons, and chaparral communities. 

Elevations are slightly lower on average in the south half of the fire and there are extensive known 

occurrences of sensitive plants including El Dorado manzanita, Parry’s horkelia, Pleasant Valley 

mariposa lily, and yellow-bur navarretia. Invasive species such as Scotch broom, yellow starthistle, and 

annual grasses are more common in this area as well.  

Special habitat types, which often support high densities of rare plant species, include lava caps and fens. 

Lava cap habitats occur on volcanic tabular ridges formed from andesitic lahars or mudflows of the 

Mehrten Formation; these rocky ridgetop sites have shallow soil layers and support unique plant 

communities, including several sensitive plant species. Lava caps are found extensively throughout the 

southern portion of the fire along the east-west trending ridges west of Ice House Road. The fire burned 

the forest surrounding these lava caps at various intensities and carried through some lava caps but tended 

to burn at low intensity due to very low fuel loading/vegetation cover. Some lava caps were disturbed by 

fire suppression activities and had previous disturbance from roads, trails, landings, and invasive species. 

Fens are peatland-forming wetlands supported by perennial groundwater inflow, and they are important 

for biological diversity and as habitat for uncommon non-vascular plant species (mosses, liverworts, etc.) 

as well as numerous sensitive species. While there are no confirmed fens within the fire area, there is at 

least one potential fen at Wildcat Meadow and additional sites may exist along drainages.  

One special-designation botanical area occurs in the King Fire. The Leonardi Falls Botanical Special 

Interest Area (SIA) was designated for high plant diversity and a high concentration of seeps and springs 

which provide habitat for sawtooth lewisia and other sensitive plant species. The SIA is located on a 

north-facing slope of the Rubicon River Canyon off Wentworth Springs Road. No project activities are 

proposed within the SIA. 

Eight Sensitive Plant species are currently known to occur in the project area: Arctostaphylos nissenana, 

Calochortus clavatus var. avius, Horkelia parryi, Lewisia serrata, Navarretia prolifera ssp. lutea, 

Peltigera gowardii, Phacelia stebbinsii, and Poa sierrae. 

In addition, suitable habitat within the appropriate geographic and elevation ranges exists in the project 

area for the following 15 Sensitive Plant species: Allium tribracteatum, Balsamorhiza macrolepis var. 

macrolepis, Botrychium ascendens, Botrychium crenulatum, Botrychium minganense, Botrychium 

montanum, Botrychium paradoxum, Botrychium pendunculosum, Bruchia bolanderi, Cypripedium 

montanum, Helodium blandowii, Lewisia kelloggii ssp. hutchisonii, Lewisia kelloggii ssp. kelloggii, 

Meesia uliginosa, and Ophioglossum pusillum. 

The following plant profiles are for those species above that are known to occur in the project area and 

therefore have the highest likelihood of being affected by project implementation. 

El Dorado Manzanita (Arctostaphylos nissenana) grows on highly acidic slate and shale soils derived 

from a slight metamorphism of sedimentary rocks. This low-growing shrub species is found in almost 

pure colonies often associated with closed-cone conifer forest, and appears to be fire-adapted as seeds 

germinate post-fire. El Dorado manzanita has been documented from 11 locations in El Dorado County 

that are believed to be extant and one in Tuolumne County near Sonora. Six occurrences are on the ENF, 

all on the Georgetown Ranger District. Five of the six ENF occurrences are within the King Fire 
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perimeter, all of which were partially or extensively burned during the fire. Two to four occurrences 

(depending on Alternative) are within or adjacent to project activities. 

Pleasant Valley Mariposa Lily (Calochortus clavatus var. avius) is a perennial herb most often found 

on gravelly lahar (lava caps) and rocky openings in mixed-conifer or ponderosa pine forests on south-

facing canyon slopes, spurs, and ridges. Fire appears to be a key process in maintaining open habitat for 

this species. Pleasant Valley mariposa lily is known almost exclusively from El Dorado and Amador 

Counties between Union Valley Reservoir and the North Fork of the Mokelumne River. Sixteen of the 

142 ENF occurrences are within the King Fire perimeter; sites burned at low to high severity. These 

occurrences are all expected to recover and likely increase in numbers for at least several years post-fire 

due to the reduction in competing vegetation. Eight to 12 occurrences (depending on Alternative) are 

within or adjacent to project activities.  

Parry’s Horkelia (Horkelia parryi) is a perennial herb that occurs in the Sierra Nevada foothills, 

typically in openings in chaparral or cismontane woodland. On the ENF, plants are found primarily on 

Mariposa and Josephine soils and, to a lesser extent, Maymen soils (acidic soils) (Jepson eflora 2015; 

CNDDB, February 2015). Response to fire is unknown but this perennial species is generally expected to 

survive fires of low to moderate severity, especially if dormant when the fire occurs. The species ranges 

from El Dorado County in the north to Mariposa County in the south. Many occurrences on the ENF are 

found along trails and roadways where openings and bare ground have been created. Three of the 16 ENF 

occurrences are within the King Fire perimeter, in areas that burned patchily at low to moderate severity. 

These occurrences are expected to recover and possibly increase in numbers due to the reduction in 

competing vegetation from the fire. Two of the occurrences are adjacent to roads proposed for hazard tree 

removal. 

Sawtooth Lewisia (Lewisia serrata) is a perennial herb that grows on steep, metasedimentary bedrock 

outcrops with northerly aspects. Plants are typically found in the inner gorges of perennial streams, 

although a few occurrences are found near seeps and intermittent streams. Relatively high humidity is 

often listed as a key habitat attribute, due to the frequent presence of the species in the “mist zone” of 

waterfalls. Sawtooth lewisia is endemic to the American River Watershed and occurs in scattered 

locations only on the Eldorado and Tahoe National Forests. The moss-covered rock faces that provide 

habitat for this species are very fragile. A Conservation Assessment for sawtooth lewisia was prepared in 

September 2009 and the recommended management prescription is for protection from direct and indirect 

effects (USDA, 2009). Response to fire is unknown, but because it colonizes rocky sites in moist habitats, 

fire would not be expected to carry well directly within its habitat. Four of the five ENF occurrences are 

within the King Fire perimeter; the forest surrounding several of these sites burned at high severity. Two 

sites are directly adjacent to salvage units. 

Yellow Bur Navarretia (Navarretia prolifera ssp. lutea) is a highly localized annual herb that is 

restricted to a narrow east-west band 18 miles long and 8 miles wide centered over Pollock Pines, El 

Dorado County. All of the occurrences are in openings in or adjacent to mixed conifer forests dominated 

by ponderosa pine, incense cedar, sugar pine, and California black oak. The majority of occurrences are 

found on the Ledmount soil series, a very shallow, cobbly sandy loam, underlain by hard volcanic 

breccia. Habitat for N. prolifera ssp. lutea is found on or near rocky ridgelines, saddles, or eroding 

ephemeral drainages on gentle slopes with aspects of south to west. No plants have been found in areas 

with thick pine needle or oak leaf duff. These sparsely vegetated and non-forested openings where N. 

prolifera ssp. lutea occurs may be openings that result from thin soils, or they may be due to human 

disturbances such as logging activities, road building, or housing development. On disturbed sites, the 

displaced vegetation may eventually return and reduce the suitability of the site for N. prolifera ssp. lutea. 

This annual species is expected to generally survive fires that occur after the species has gone to seed and 

also because it occurs in open rocky habitats with minimal vegetation cover that do not carry fire well or 

burn at high soil severity. Seventeen of the 84 ENF occurrences are within the King Fire perimeter. Five 
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to 15 occurrences (depending on Alternative) are directly adjacent to salvage units or roads proposed for 

hazard tree removal. 

Veined Water Lichen (Peltigera gowardii) is an aquatic lichen found in cold, unpolluted streams (or in 

the spray zone) in mixed conifer forests (USFS, 2005). It grows on large rocks and bedrock in shade 

(Lendemer & O’Brien, 2011). Peak flows are not of the intensity that would lead to scouring as high-flow 

water events could abrade or completely remove this species from its substrate. Sedimentation may also 

be detrimental to P. gowardii colonies by physically covering individuals and reducing or preventing 

photosynthesis. Watershed-disturbing activities leading to sedimentation at and above occurrence sites 

can threaten populations. Wildfire may be a localized threat to P. gowardii by directly impacting canopy 

cover that is shading populations, increasing sedimentation through removal of vegetation and reduction 

of duff, increasing nutrient runoff, or altering watershed hydrology. Peltigera gowardii is a western North 

America endemic extending from central/northern California northward to British Columbia with disjunct 

populations in Idaho and southern Alaska. Although it has a broad distribution, its distribution is limited 

to isolated site clusters and it is considered rare throughout its Western range (Lendemer & O’Brien, 

2011) and is infrequently reported. One of the 17 ENF occurrences is within the King Fire perimeter, and 

it was not observed during a field visit in January 2015. Monitoring at this site will continue to determine 

if it will reappear following the King Fire. Project activities are proposed upstream of the site. 

Stebbins’ Phacelia (Phacelia stebbinsii) is an annual herb found only in the Rubicon and American 

River Watersheds between the North and South Forks of the American River, on the Eldorado and Tahoe 

National Forests (CNDDB, 2015). Habitat for Stebbins’ phacelia consists of dry, open, rocky areas on 

moderate to steep slopes, usually in association with bedrock outcrops, on ledges and slopes with rubble 

or talus, and occasionally in talus along roadsides. The distribution of Stebbins’ phacelia is not strongly 

correlated with aspect, although it is more commonly observed on southerly rather than northerly aspects. 

This species is found on a wide variety of soil types, with the majority of ENF occurrences found on soils 

derived from metasedimentary rocks.  

This species generally appears to be adapted to disturbance and is somewhat opportunistic in nature. Fire 

effects are unknown but the seed of this annual species is expected to survive fires and soil temperatures 

would not be expected to be high in the open rocky habitat where this species occurs. Fires may actually 

create conditions that benefit this annual species by reducing competition. Eighteen of the 53 ENF 

occurrences are within the King Fire perimeter. Three to 12 occurrences (depending on Alternative) are 

within the vicinity of proposed activities. 

Sierra Bluegrass (Poa sierrae) is a perennial grass that grows on the generally steep slopes of canyons or 

their tributaries, most often on north-facing slopes in the shady to partly shady understory of conifer and 

conifer/oak forests. It is typically found where there is little competition from understory plants or mid-

story trees, and often grows on or near mossy rocks and/or in heavy duff. It has been found on the south 

sides of canyons but always along drainages where the micro-topography is at least somewhat north-

facing. Poa sierrae is a California endemic with only 35 occurrences known in California from El Dorado 

to Shasta Counties. Poa sierrae is a relatively new species to the Eldorado NF, first discovered during 

project surveys in the spring of 2012. Little is known about the plant’s vulnerability to various kinds of 

activities or threats, but activities that disturb the soil such as mechanical timber harvest or vehicular 

traffic have the potential to uproot or destroy individuals. This plant does not appear likely to survive fire, 

especially in areas of high soil heating, due to its shallow rhizomes; however, additional monitoring and 

research are needed to confirm this. Five of the 13 ENF occurrences are within the King Fire perimeter. 

Burn severity at these sites ranged from moderate to high. Two to four occurrences (depending on 

Alternative) are within the vicinity of proposed activities. 

Intact conifer forests are largely resilient to invasion of non-native species due to shading, competing 

understory vegetation, and groundcover. When openings or bare ground are created, annual grasses, bull 

thistle, mullein, and other non-native species can become established. However, these infestations rarely 
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form dense monocultures and are eventually outcompeted by tree and shrub regeneration. Yellow 

starthistle (Centaurea solstitialis), brooms, spotted knapweed (Centaurea maculata) and perennial 

pepperweed (Lepidium latifolium) can also become established in these upland communities but are 

typically associated with disturbance or management practices which reduce understory vegetation and 

groundcover. The fire removed much of the forest canopy and understory cover, and consumed litter and 

duff leaving bare soil with increased light that is susceptible to invasion (Zouhar, 2008). Much of the 

forest within the King Fire perimeter which was previously resilient to invasion is now highly susceptible 

to invasion. 

Invasive plant introduction occurs when plant propagules are moved from one infestation (the “seed 

source”) to a new uninvaded habitat. In general, any activity that moves soil or plant parts from one 

location to another has the potential to facilitate weed introduction and invasion. In the project area, these 

activities include (but are not limited to): road maintenance equipment; trail maintenance equipment (e.g., 

small dozers); recreationists; horses; private cars, trucks, Off Highway Vehicles (OHVs), and 

motorcycles; unauthorized and non-system routes; Forest Service vehicles and workers; logging 

equipment working on NFS and on private land; and wildlife. Private land represents approximately one-

third of the acreage within the King Fire boundary and is interspersed with public land. Roads within the 

project area cross mixed land ownership that has a variety of uses. The Chipmunk and Old Pino Grazing 

Allotments are active and overlap the middle and north portions of the project area. 

Nine high priority invasive plant species are documented from the project area – barbed goatgrass 

(Aegilops triuncialis), tree of heaven (Ailanthus altissima), spotted knapweed (Centaurea stoebe), yellow 

starthistle (Centaurea solstitialis), rush skeletonweed (Chondrilla juncea), Scotch broom (Cytisus 

scoparius), medusahead (Elymus caput-medusae), French broom (Genista monspessulana), and perennial 

pepperweed (Lepidium latifolium). Known infestations of these species total approximately 277 acres that 

overlap the project area (Table 3B.1). 

Lower priority invasive plant species known from the project area include cheatgrass (Bromus tectorum), 

bull thistle (Cirsium vulgare), Klamathweed (Hypericum perforatum), and sweetclover (Melilotus 

officinalis). Mapped infestations of these species total approximately 190 acres overlapping the project 

area. 
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Table 3B.1 Known Invasive Plant Species Infestations Within the King Fire Area 

Species Acres Number of 

Infestations 

Barbed Goatgrass     5.2     6 

Broadleaved Pepperweed     0.5     5 

Bull Thistle   14.7     7 

Cheatgrass   55.2     9 

Common St. Johnswort   35.3   12 

French Broom     0.0     1 

Medusahead      4.8     6 

Rush Skeletonweed   35.4   50 

Scotch Broom 205.8   62 

Spotted Knapweed     1.4     4 

Sweetclover   84.7   11 

Tree of Heaven     0.0     1 

Yellow Starthistle   24.2   39 

Total 467.2 213 

 

Scotch broom is present primarily in the south half of the project area in several concentrated areas 

including large infestations near White Meadows and on Poho Ridge, as well as along Eleven Pines Road. 

The seed bank of Scotch broom persists for decades and ground disturbance and fire stimulate 

germination (DiTomaso & Healy, 2007). Pulling plants, particularly mature plants, can cause ground 

disturbance that may lead to additional germination. Seedlings can be pulled when the soil is still soft 

from spring rains. Herbicide treatment provides an effective option for the control of Scotch broom, 

especially where occurrences are large. While the fire likely killed mature plants in high burn severity 

areas it has also stimulated germination of seeds. Approximately 205 acres of Scotch broom occur in the 

fire area. French broom has similar characteristics and is known from just one small site along Mosquito 

Road. 

Pockets of yellow starthistle are present primarily as roadside infestations in the south half of the fire. 

Yellow starthistle is a winter annual (sometimes biennial) that inhabits a variety of areas including open 

disturbed sites, grassland, open woodlands, fields, roadsides, and waste places (DiTomaso & Healy, 

2007). It reproduces by seeds that disperse short distances by wind and to greater distances with human 

activities, animals, water, mud, and soil movement. Yellow starthistle germinates before many native 

perennial species and thus gains a competitive edge, which will be enhanced by the bare ground created 

by the fire. Burning can provide control of yellow starthistle if it occurs when the plant is in the very early 

flowering stage when seeds are not yet viable, but burning has little to no effect on seeds in the soil. 

Burning in the fall can enhance yellow star thistle survival by removing competing species and 

stimulating germination (DiTomaso et al., 2013). Approximately 24 acres occur in the fire area. 

Barbed goatgrass and medusahead are annual grasses that are primarily known from the southern 

portion of the fire area but have not been well mapped on the forest. They reproduce by seeds that are 

dispersed by human activities, vehicle, tires, water, wind, livestock, and other animals (DiTomaso& 

Healy, 2007). Repeated treatment of other species (e.g., yellow starthistle) with herbicide can favor these 

annual grasses (DiTomaso et al., 2013). Barbed goatgrass seeds disperse within disarticulated joints and 

can survive burns because the outer portions of the joints protect them. Burns can reduce or enhance 

medusahead. Slow, hot burns when other vegetation has dried and medusahead seeds have not matured 
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can reduce populations (DiTomaso& Healy, 2007). Approximately 10 acres are mapped in the fire area, 

but it is anticipated that additional infestations will be found during project surveys. 

Cheatgrass is an annual grass that has rapidly spread throughout much of the western United States. 

Cheatgrass seeds are spread by water, livestock, wildlife, and mechanized equipment (DiTomaso& Healy, 

2007). There are very few options to control existing infestations. Small infestations can be treated by 

mowing or weedeating prior to seed maturation in the spring. Maintaining sufficient cover of native 

species would likely prevent annual grasses from spreading within the project area. Cheatgrass is widely 

established on the forest, especially in disturbed areas, and is not typically mapped due to its widespread 

occurrence. 

Spotted knapweed is a highly competitive, tap-rooted biennial that typically inhabits fields, roadsides, 

and disturbed open sites, seldom persisting in shaded areas (DiTomaso et al., 2013). Reproduction is 

primarily by seed, which can last up to eight years in the soil, and also vegetatively from lateral roots. 

Burning may remove dead growth and enhance the effectiveness of herbicide application but can also 

enhance seed germination. Approximately 1.4 acres occur within the fire area along Wentworth Springs 

Road, all of which have been treated with herbicide by the ENF prior to the fire.  

Rush skeletonweed readily spreads in well-drained, light-textured soil along road shoulders. Soil 

disturbance aids establishment. Rush skeletonweed reproduces vegetatively from adventitious buds on 

roots and asexually by apomictic seeds that are dispersed by wind, water, animals, and humans 

(DiTomaso& Healy, 2007). Removing the tops of rush skeletonweed can eliminate the current year’s seed 

production but the plants remain. Due to their lateral root system, pulling plants older than one or two 

years results in fragmentation of the roots. Small root fragments from as deep as one meter can produce 

new rosettes (DiTomaso&Healy, 2007), increasing the size of the infestation. Herbicide application is the 

most effective means of control. Burning is not effective for treatment. Approximately 35 acres occur in 

the fire area, primarily as roadside infestations. 

Tree of heaven is a non-native tree that can form dense stands, especially in the foothills of the Sierra. 

The tree spreads by seed, stem fragments, and root sprouts. Hand pulling young seedlings can be effective 

but larger trees are difficult to remove mechanically since remaining root fragments will produce new 

trees. Cutting generally results in prolific root suckering and stump sprouting. Heavy shading reduces the 

establishment of tree of heaven, and seeds generally do not persist greater than one year (DiTomaso et al., 

2013). This species is known from one historic occurrence along Wentowrth Springs Road within the fire 

area. 

Perennial pepperweed is an erect perennial that is typically found on moist or seasonally wet sites, or 

along roadsides and irrigation ditches. It can form large dense stands that displace native vegetation and 

spreads easily along waterways and stream corridors. It is difficult to control due to thick vigorous roots 

that can reach depths of 10 feet and the ability for new plants to develop from very small root fragments 

(DiTomaso et al., 2013). Seedlings can be controlled by hand pulling, but large mature plants usually 

require herbicide application. Burning can enhance herbicide application by removing accumulated 

thatch. Approximately one-half acre of perennial pepperweed in five infestations are known from the fire 

area along Wentworth Springs Road, all of which have been treated with herbicide by the ENF prior to 

the fire. 

Environmental Consequences 

Effects Analysis Methodology 

The analysis of effects for botanical resources was a three-step process (FSM 2672.43; USDA 2005). In 

the first step, a pre-field review was conducted to identify all sensitive and invasive plant species that are 

known or have potential to occur in the analysis area. This list was developed by reviewing the US Fish 

and Wildlife List for ENF (USFWS, 2015), USDA Forest Service Region 5 Sensitive Species List 
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(USDA, 2013), Invasive Plant List for the Eldorado National Forest, ENF rare and invasive plant records 

(ENF, 2015), and California Natural Diversity Database records (CNDDB, 2015), as well as reviewing 

habitat attributes such as geology and soil type, elevation, aspect, slope, vegetation type, stand type 

(natural versus plantation), canopy closure, management history, and proximity to roads.  

The second step is field reconnaissance surveys. Botanical surveys have been conducted in the project 

area for several decades. However, surveys are out of date (fewer than 5-7 years) in some areas of the 

project and other areas have never been surveyed for sensitive plants. In addition, changes to the Regional 

Forester’s Sensitive Plant List, increased understanding of species’ ranges, and lack of floristic surveys in 

the past contribute to the need for additional surveys in the proposed project area. In addition, invasive 

species can establish and expand rapidly, and are expected to do so following the change in conditions 

post-fire. An assumption of the effects analysis is that botanical surveys will be conducted during the 

spring and summer of 2015 that will locate and document any expanded or new occurrences or 

infestations. Surveys would be conducted in areas of potential suitable habitat for sensitive species within 

salvage, fuel reduction, WSA, and reforestation units, prior to operations beginning in these units. 

Surveys would also target high-risk areas for invasive plants, generally along roadsides, openings, 

landings, previous disturbances, etc. Burn-only units would receive limited survey coverage at fireline 

and ignition locations prior to burn implementation. Design criteria, including flag and avoid, would be 

applied to the newly discovered occurrences to protect them from direct and indirect effects, and to new 

infestations to reduce the risk of spread. 

All of this information was used in step three of the analysis—effects analysis. Sensitive and invasive 

plant and project activity data were imported into a Geographic Information System (GIS) and used to 

analyze proximity to the proposed activities, identify direct and indirect effects, and evaluate design 

criteria. Cumulative effects analysis relies on current condition as a proxy for the impacts of all past 

activities and natural events. For those species which do not have known occurrences or suitable habitat 

within the project area, there are not expected to be any effects (adverse or beneficial) of project 

implementation and these species are excluded from further analysis. 

Assumptions 

 Existing GIS data for sensitive and invasive species is accurate and representative of the project 

area. 

 All design criteria included in the proposed action will be implemented. 

 Botanical surveys will be conducted during the spring and summer of 2015 that will locate and 

document any unknown occurrences and new or expanded infestations. 

 GIS data for sensitive plants and uncommon plant communities – in particular, lava caps – will be 

refined using the results of field surveys and review of recently available remotely sensed data 

such as LiDAR and high-resolution Multi-Spectral Imagery (Worldview 2) processed by the 

Forest Service Remote Sensing Lab based in McClellan, California. 

Geographic and Temporal Bounds 

The project area encompasses approximately 66,000 acres of National Forest System lands within the 

King Fire perimeter and will serve as the geographic bounds for effects analysis of sensitive plants. The 

project area is an appropriate size to assess the effects of the proposed activities because all potential 

disturbances and effects to sensitive plants would occur within this boundary. Any predictable effects to 

vegetation would remain within this area. For sensitive plants, the project area also serves as the area of 

analysis for cumulative effects because effects of other past, present, and foreseeable activities would 

interact with effects of the proposed project only within the project area. Short-term effects generally 

coincide with the life of project activities (0 to7 years). Long-term effects extend beyond this timeframe 

(7 to20+ years). 
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Indicators 

 Number of sensitive plant species and occurrences 

 Number of invasive plant species and infestations 

 Acres of special plant communities and special designation areas 

 Acres of ground disturbance 

 Acres and density of reforestation 

 Method and acres of release treatments 

 Intensity and duration of effects 

Direct and Indirect Effects of Alternative 1 

There would be no potential for direct or indirect effects from project activities because none of the 

proposed salvage, hazard tree removal, fuels treatments, reforestation, herbicide release, prescribed 

burning, road improvements, or watershed restoration activities would be implemented.  

Indirect effects to sensitive plants could occur as snags fall and fuels accumulate in occurrences and 

habitat. In the short term, falling trees could directly crush plants or uproot individuals. In the long term, 

the accumulation of fuels within occurrences could suppress germinating seeds, increase ground level 

shading, or create the potential for high soil burn severity during a future fire, thereby reducing the vigor 

of or eliminating individuals or occurrences. A beneficial indirect effect is that the retention of high 

densities of snags (standing and fallen) will serve as an access barrier to vehicular intrusion into sensitive 

plant habitats such as lava caps, openings, and riparian areas. 

The risk of invasive plant introduction will be much lower under Alternative 1 compared to the action 

alternatives since potential vectors and ground disturbance associated with the proposed project activities 

will not occur and high cover of native vegetation will develop. Invasive plant species would likely 

continue to spread within the project area primarily along roadsides, via non-project vectors and as a 

result of the fire through stimulation of seed germination and removal of competing vegetation cover. 

Surveys for new introductions caused by fire suppression activities, as well as treatments of existing and 

new infestations within the fire area, would occur under implementation of the King Fire Burned Area 

Emergency Response (BAER) and under the forest-wide Eradication and Control of Invasive Plants 

Project (ENF, 2013). These efforts are expected to be relatively successful in containing and reducing the 

establishment and spread of invasives due to non-project vectors. 

Under Alternative 1, natural vegetation succession processes would continue within the fire area. Even in 

areas of high basal area mortality of conifers, native shrub and herbaceous species are expected to recover 

in the short term due to fire-adapted traits such as sprouting, smoke-induced germination, and seed release 

(Sugihara, 2006). Percent cover of native vegetation would rapidly increase in the short term and remain 

high across the project area for the foreseeable future, thereby providing competition to invasive plant 

spread (Bossard et al.,2000), unless another large-scale fire occurs.  

In the short term, plant communities will be dominated by native herbaceous and shrub species and snags 

will begin to fall to the ground. According to the King Fire and Fuels Analysis (2015), these conditions 

would result in predominantly low-severity ground fire for at least five years over much of the fire area. 

However, once the majority of standing snags have fallen to the ground and dead woody material begins 

to accumulate in the shrub canopy, the risk of high fire severity would increase by 10 years post-fire for 

much of the fire area. High-severity fires in the Sierra Nevada tend to result in homogenous conditions 

post-fire with less diversity of understory plant species when compared to low intensity underburns 

(Knapp & Keeley, 2006). High-intensity wildfires can also result in accelerated erosion, sedimentation, 

and altered hydrologic processes (Neary et al., 2005), all of which could negatively affect habitat quality 

for sensitive plant species, especially those found in forested habitat such as Sierra bluegrass. In contrast, 
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species such as Pleasant Valley mariposa lily benefit from fires that remove competing vegetation and 

duff layers and maintain open habitats. Therefore, effects to sensitive plants and their habitat from future 

wildfire would depend on the fire size and severity and habitat requirements of the different species. 

Cumulative Effects of Alternative 1 

Undeniably, past, present, and future activities have and will continue to alter sensitive plant occurrences 

and their habitats to various degrees. Current and future management activities and projects within the 

King Fire area include design criteria to protect and/or enhance sensitive plant occurrences and their 

habitat. Past management activities, especially fire suppression, logging, and lack of fuels reduction, have 

led to the overly dense homogenous forests that are susceptible to large-scale high-severity wildfires like 

the King Fire. The King Fire caused varying levels of short-term effects to sensitive plants depending on 

fire severity and habitat characteristics. Without project disturbance most sensitive plant species are 

expected to recover from effects of the wildfire or even benefit, especially those species which occur in 

natural openings or rocky sites. Many species have evolved in fire-prone landscapes or occur in 

microhabitats that are resilient to fire effects. In the short term (fewer than10 years), Alternative 1 could 

result in both adverse and beneficial indirect effects to sensitive plants and their habitat, due to effects of 

falling snags and fuel accumulations, reduced risk of introduction and spread of invasive species, and 

likelihood of future high-severity wildfire. To the extent that Alternative 1 contributes to an increased risk 

of high-severity reburn, there could be cumulative effects to sensitive plants in the future (greater than10 

years), primarily for those species that occur in forest habitats and riparian areas where fuel loading 

would be highest. 

Direct and Indirect Effects of Alternative 2 

Adverse direct and indirect effects to sensitive plant occurrences and their habitat will be minimized or 

eliminated by the implementation of project design criteria.  

Salvage, Hazard Tree Removal, and Fuels Treatments 

There are 44 occurrences of sensitive plants which are known to occur within 200 feet of proposed 

treatments, 25 of which occur within treatment units, that could be impacted by salvage and fuels 

treatments (Table 3B.2). Adverse impacts could occur if mechanical equipment or forest workers directly 

crushed, trampled, or uprooted sensitive plants, or trees were felled into the occurrence and dragged out. 

However, all known sensitive plant occurrences would be flagged and avoided, thereby eliminating these 

impacts. Some sensitive species, such as Pleasant Valley mariposa lily, Parry’s horkelia, yellow-bur 

navarretia, and Stebbins’ phacelia, typically occur in forest openings or open rocky habitats and benefit 

from reductions in canopy cover and competing vegetation. In locations where fire-killed or hazard trees 

are rooted in occurrences of these species, the FS Botanist will review the site with the Sale Administrator 

and determine the least impactful method to minimize ground disturbance in the site, such as cutting and 

removing by reach-in equipment or hand-falling and leaving in place. No occurrences are expected to be 

eliminated as a result of this situation, although there is a potential that a few individuals could be 

crushed. Overall, effects of removing dead and hazard trees from these occurrences are expected to be 

neutral to beneficial due to the reduction in fuel loading and decreased risk of individuals being crushed 

or uprooted by falling trees. 

Tree removal within Sierra bluegrass occurrences would be avoided with the exception of some hand 

falling of hazard trees within two occurrences. It is unknown whether these occurrences survived the fire, 

due to shallow rhizomes and the high burn severity at these occurrences. At least some occurrences that 

burned at low severity within the 2013 American Fire on the Tahoe NF are still extant (Van Zuuk, 

personal communication, 2015). While it is unclear whether individuals that survived the fire will persist 

in early-seral forest conditions, activities that disturb the soil could easily uproot or destroy individuals, 

and removal of snags would further reduce shading. 
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The fire removed much of the soil cover (vegetation, leaf litter and woody debris) in the areas proposed 

for project activities. Salvage, biomass removal, and mastication activities could indirectly affect sensitive 

plants through soil compaction, alteration of hydrology, increased erosion and sedimentation, and damage 

to recovering vegetation. These effects will occur to some degree in the short-term as a result of normal 

project activities. However, design criteria and best management practices will be implemented to 

minimize short-term effects and eliminate long-term effects to soils and hydrology. The avoidance of any 

treatments within 100 feet of perennial and intermittent streams and special aquatic features will eliminate 

the potential for direct effects to sensitive species such as sawtooth lewisia, moonworts and bryophytes 

which occur in riparian or moist habitats. Indirect adverse effects to these species may occur as the 

accumulation of fuels within riparian areas creates the potential for high soil burn severity during a future 

fire. The requirement to generate groundcover while conducting project activities will reduce erosion and 

sedimentation, contribute organic matter to the soil, and increase soil moisture retention. This will 

improve burned soil conditions and aid recovery of native vegetation and sensitive plant habitat. Design 

criteria include a maximum depth and cover for groundcover materials so as not to suppress regenerating 

sensitive species or other vegetation, and masticated material will not be scattered in lava caps or 

sensitive plant occurrences which naturally have low groundcover. The removal of dead trees and excess 

biomass would also reduce the potential fuel loading in the long term, thereby reducing the risk that 

occurrences or suitable habitat would be negatively affected during a future fire.  

Veined water lichen occurs in Soldier Creek, a perennial stream in the south portion of the fire. The 

catchment area above the occurrence burned at mixed severity and there are salvage, fuels, watershed 

treatments, and roadside hazard tree removal activities proposed upstream of the occurrence. A post-fire 

field visit to the site did not relocate the occurrence, and it is unknown whether the occurrence has 

disappeared as a result of flooding after the King Fire or a pre-fire flow event. There will continue to be a 

high risk of erosion and sedimentation into this stream in the short-term as a result of fire and project 

activities, and while there is a chance that the occurrence could recolonize the stream in the same or a 

different location, it is possible that the occurrence has been extirpated. 

Table 3B.2 Known Sensitive Plant Species Within the King Fire Area and Number of Occurrences 

Potentially Affected by Salvage, Hazard Tree Removal, or Fuels Treatments for Alternative 2 

Species 

Numbe

r of 

Occurr

ences 

on ENF 

Number of 

Occurrences 

in Fire Area 

Number of 

Occurrences 

Potentially 

Affected by 

Project 

Activities 

Number of 

Occurrences 

Within 

Units 

Additional 

Number of 

Occurrence

s Within 

350’ of 

Roads for 

Hazard 

Tree 

Removal 

Additional  

Number of 

Occurrenc

es Within 

200’ of 

Units 

El Dorado Manzanita     6   5  2   1   1 0 

Pleasant Valley 

Marisposa Lily 
142 16 12   9   2 1 

Parry’s Horkelia   16   3   1   0   1 0 

Sawtooth Lewisia     5   4   2   0   1 0 

Yellow-Bur 

Navarretia 
  84 17 15 11   3 1 

Veined Water Lichen   17   1   0   0   0 0 

Stebbin’s Phacelia   53 18   8   3   3 2 

Sierra Bluegrass   13   5   4   1   3 0 

Total 336 69 44 25 14 5 
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Watershed Treatments 

Salvage and fuel treatments in identified watershed sensitive areas (WSAs) will include additional 

requirements to increase soil cover and provide organic matter inputs. In addition, soil disturbances such 

as old skid trails and windrows will be rehabilitated, and gullies and channels will be stabilized. There are 

five known occurrences of Pleasant Valley mariposa lily and yellow-bur navarretia within WSAs and 

these occurrences all overlap with treatment units described above. There would be no direct adverse 

effect to sensitive plants because they would be flagged and avoided. Indirect beneficial effects would 

occur in the short to long term as a result of reducing soil compaction and improving hydrologic 

conditions in the surrounding area. Compacted soil conditions can preclude vegetation establishment and 

create erosion and soil loss or sedimentation in sensitive plant habitat; these indirect effects would be 

eliminated, thus enhancing habitat conditions for sensitive and other native plant species. 

Road Improvement and Maintenance 

Potential direct threats to sensitive plants during road repair and maintenance activities are primarily the 

physical disturbance to roadside occurrences such as crushing or uprooting. Twenty occurrences of El 

Dorado manzanita, Pleasant Valley mariposa lily, Parry’s horkelia, yellow-bur navarretia, Stebbins’ 

phacelia, and Sierra bluegrass occur within 200 feet of roads proposed for improvement or maintenance. 

Impacts to these known occurrences are not expected since all occurrences will be flagged for avoidance, 

and any unknown occurrences should be discovered during botanical surveys of roadside hazard tree 

removal areas. Loss of undiscovered individuals at the edges of or within roads could occur but known 

occurrences would remain viable.  

Road work, such as outsloping, grading, culvert replacement, and installation of waterbars and dips on 

roads with inadequate runoff control may have beneficial indirect effects to potential habitat for sensitive 

plant species. Benefits would occur by controlling water flow, reducing or eliminating erosive flows, and 

controlling sediment delivery. The application of magnesium chloride for dust abatement may directly 

impact sensitive plant species if magnesium chloride is applied to roadside sensitive plant populations or 

is transported to sensitive plant species downslope of the application site. This is of particular concern for 

species such as El Dorado manzanita, Pleasant Valley mariposa lily, and yellow-bur navarretia which 

occur on sites with shallow soils where runoff is greater. Magnesium and chloride are both essential 

nutrients for normal plant growth but at application rates used for dust abatement they can become toxic 

causing leaf necrosis or even death for some species (Goodrich et al., 2009). Roadside sensitive plant 

occurrences will be flagged for avoidance prior to magnesium chloride application to limit the potential 

for direct and indirect adverse effects. 

Removal of trees, biomass, and undergrowth adjacent to sensitive plant occurrences or special habitats 

such as lava caps, natural openings, or riparian areas (where they occur within roadside hazard tree zones) 

could unintentionally create new access for OHV and vehicles. Lava caps can mistakenly be assumed to 

be barren areas with no value, while they actually support a rich and diverse native flora of species not 

found in the surrounding forest and chaparral habitats. There are approximately 400 acres of lava cap 

habitat that overlap treatments proposed in Alternative 2. Impacts from OHV and vehicles can cause 

substantial impacts to these habitats, damaging rare plants, compacting soil, causing erosion, and 

introducing invasive species (ENF Botanical Records). The intensity of these effects could range from 

low to high and cause short- to long-term impacts, depending on when the activity was detected and 

measures put in place to prevent future access and repair damage. This is of specific concern for El 

Dorado manzanita and lava caps and associated species such as Pleasant Valley mariposa lily and yellow-

bur navarretia. To address this concern, up to a 50-foot buffer of live or dead shrubs, biomass, snags, or 

downed wood will be retained around susceptible sites. Sites will be identified during botanical surveys 

and, where existing material is not available, other barriers such as boulders would be installed.  

Many of the invasive plant infestations in the project area occur along roadsides. Ground disturbance 

from road work such as grading and blading can enhance the spread of invasive species. Disturbance, 
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especially with exposure of mineral soil, provides a good seedbed for many invasive plant species 

(Bossard et al., 2000). Propagules can be introduced on equipment, and importation of rock and gravel for 

road work is a major source for the introduction of new infestations of invasive plant species. Invasive 

species have the ability to outcompete native plants – including sensitive taxa – for sunlight, water, and 

nutrients. Scotch broom and yellow starthistle can form monocultures that degrade native plant habitats. 

Design criteria have been included to decrease the risk of spreading invasive species during project 

implementation. 

Reforestation and Release 

Planting of conifer trees is proposed, with manual release in a two to five-foot radius around planted 

seedlings at the time of planting. These activities will be conducted by hand and will not occur within 

areas flagged for avoidance (sensitive plant occurrences, lava caps, riparian areas, etc.). There is a small 

risk that undetected individuals of sensitive plants could be uprooted or trampled during planting efforts, 

but this is not likely to be a substantial effect. Follow-up release treatments conducted manually would be 

expected to have similar effects. 

Follow-up release treatments with herbicide would be conducted in radial and area treatments with 

glyphosate. Glyphosate is a non-selective herbicide that is used to reduce cover of competing shrub and 

herbaceous species to increase conifer survival and growth rates. The initial herbicide release treatment 

will be five-foot radial applications to remove 100 percent of competing vegetation, in combination with 

area applications to reduce shrub cover to below 20 percent initially between planted trees. Applications 

will primarily be applied at a rate of 4 lbs/acre but applications for tanoak or chinquapin would be at up to 

a rate of 7 lbs/acre. There are 26 occurrences of sensitive plants which are known to occur within 500 feet 

of proposed herbicide release treatments, 16 of which occur directly within herbicide treatment units 

(Table 3B.3). Herbicide applications can affect non-target vegetation by unintentional direct spray, spray 

drift, wind erosion, run-off, or accidental spill. 

Table 3B.3 Known Sensitive Plant Occurrences Within 500 Feet of Potential 

Herbicide Release Treatments1 Under Alternative 2 

Species 

Number of 

Occurrences 

on ENF 

Number of 

Occurrences 

in Fire Area 

Number of 

Occurrences 

Potentially 

Affected by 

Herbicide 

Application 

Number of 

Occurrences 

Within 

Herbicide 

Units 

Additional 

Number of 

Occurrences 

Within 50’ of 

Herbicide 

Units 

Additiona

l Number 

of 

Occurren

ces Within 

500’ of 

Herbicide 

Units 

El Dorado 

Manzanita 

    6    5   0   0 0 0 

Pleasant Valley 

Mariposa Lily 
142 16   8   6 0 2 

Parry’s Horkelia   16    3   0   0 0 0 

Sawtooth 

Lewisia 

    5    4   2   0 0 2 

Yellow-Bur 

Navarretia 
  84 17 11 10 0 1 

Veined Water 

Lichen 

  17    1   0   0 0 0 

Stebbin’s 

Phacelia 

  53 18   3   0 0 3 

Sierra Bluegrass   13    5   2   0 0 2 

Total 336 69 26 16 0 10 

1 Invasive plant infestations would be treated in accordance with the design criteria of the ENF Forest-wide Treatment of Invasive 

Plants Project (ENF 2013). 



King Fire Restoration Project  Environmental Impact Statement 

   

76   

The following summarizes the risk characterization for glyphosate (SERA 2011; 2010). For terrestrial 

plants, glyphosate is absorbed primarily through foliage; little if any absorption occurs through roots. 

Non-target terrestrial plants are not likely to be affected by runoff or wind erosion of glyphosate because 

it is applied directly to foliage (not soil), adsorbs strongly to soil particles, and little if any absorption 

occurs through roots. The primary hazards to non-target terrestrial plants for glyphosate application are 

associated with unintended direct deposition or spray drift. Table 3B.4 displays the Hazard Quotients 

from spray drift associated with glyphosate, for application rates of 4 lbs a.e./acre and 7 lbs a.e./acre 

(SERA, 2011). According to the glyphosate risk assessment (SERA, 2011), there is some risk of effects 

(Hazard Quotient >1) to glyphosate-sensitive species up to 500 feet from applications of 4 lbs/ acre, and 

at 900 feet for applications of 7 lbs/acre, based on the standard drift coefficient and a No Observable 

Effect Concentration (NOEC) of 0.0013 lbs/acre. Glyphosate-tolerant species have a higher NOEC (0.445 

lbs/acre) and therefore the risk assessment shows no risk at a distance of 25 feet for both application 

concentrations. Effects can range from reduced plant vigor, abnormal growth, or necrosis to death 

depending on both the exposure concentration and the sensitivity of the affected plant. 

The drift models used in the SERA risk assessment are based on broadcast boom applications in an 

agricultural setting which is expected to exceed the actual drift observed from backpack applications in a 

forested area (SERA, 2011), although the extent of this reduction cannot be quantified. When glyphosate 

treatments are made via directed foliar applications using backpack sprayers, the hazard quotients should 

be less than those displayed in Table 3B.4. For glyphosate-sensitive species, the nature of effects from 

offsite drift will depend on the application rate and site-specific conditions such as topography, vegetation 

cover, and weather. The stated risk from drift is also contrary to observations from past conifer release 

and invasive plant glyphosate applications on the Eldorado National Forest which have occurred without 

observed effects to adjacent vegetation beyond 25 feet. Based on direct experience from herbicide 

applications on the forest, the inclusion of design features to limit drift (Marer, 2000) (e.g., course droplet 

size, wind restrictions, low nozzle height), and implementation of a 50-foot glyphosate-application 

exclusion zone, the risk to sensitive plants from herbicide drift is expected to be low. Buffers created 

around aquatic features such as meadows, fens, and along riparian corridors will serve to protect riparian 

vegetation and sensitive species that could occur in riparian habitats. Sensitive plant populations near 

herbicide applications will be monitored by the FS botanist to validate this conclusion and buffers 

increased if necessary. 
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Table 3B.4 Hazard Quotients1 for Effects to Terrestrial Plants from Glyphosate Spray Drift 

(SERA, 2011) 

 

Distance Downwind 

from Application Site 

(Feet) 

Glyphosate-Sensitive Species Glyphosate-Tolerant Species 

4 lbs a.e./acre 7 lbs a.e./acre 4 lbs a.e./acre 7 lbs a.e./acre 

0 3,077 5,385 9 16 

25 26 45 0.07 1 

50 13 23 0.04 0.07 

100 7 13 0.02 0.04 

300 3 5 0.01 0.01 

500 1.8 3 0.01 0.01 

900 1 1.7 0.00 0.00 

1 Hazard quotients (HQs) less than or equal to 1 indicate that no effects from spray drift are anticipated to adjacent 

 terrestrial plants. HQs are based on application using low boom ground spray in agricultural settings and overestimate  

 risk of application from backpack spray without booms in forested settings. 

 

While the risk of accidental direct spray will be minimized by flagging all known occurrences with a 50-

foot buffer, small inconspicuous seedlings or undetected individuals may inadvertently be killed by spray 

treatments in unprotected suitable habitat or outside of flagged areas. While these incidental effects are 

unlikely to be sufficient to affect the overall viability of sensitive species, they can reduce opportunities 

for increasing population numbers within the treated area. In areas where only radial treatments are 

implemented, the risk of impacts to undocumented sensitive species is reduced. There is always a small 

risk of accidental spills, but the likelihood of this occurring is reduced by the inclusion of design criteria 

such as mixing and loading outside of sensitive plant occurrences, regular inspection and testing of 

equipment, and having spill containment kits available during applications. 

Invasive Plants 

Native vegetation recovery is just beginning within the King Fire. Due to post-fire conditions such as lack 

of competing vegetation, availability of additional nutrients, exposed mineral soil, and soil disturbance 

during fire suppression, there is a high risk of invasive plant species establishment and spread within the 

fire area, and ground-disturbance or entry into the fire area creates additional risk of introduction and 

spread. Many invasive plants compete with sensitive species and can reduce their abundance. Invasive 

plants can also indirectly affect sensitive species by degrading their habitat through the alteration of fire 

or nutrient regimes. Biodiversity of native plant communities is reduced by species such as yellow 

starthistle and Scotch broom when they form dense monocultures. Once invasive species become 

established they can be difficult to eradicate, requiring time and resources, often over multiple years, for 

successful treatment.  

Known infestations of nine high priority invasive plant species are documented from the project area – 

barbed goatgrass (Aegilops triuncialis), tree of heaven (Ailanthus altissima), spotted knapweed 

(Centaurea stoebe), yellow starthistle (Centaurea solstitialis), rush skeletonweed (Chondrilla juncea), 

Scotch broom (Cytisus scoparius), medusahead (Elymus caput-medusae), French broom (Genista 

monspessulana), and perennial pepperweed (Lepidium latifolium) (Table 3B.5). Many of these 

infestations have been treated repeatedly by the ENF invasive plants crew and have been controlled or 

nearly eradicated. However, they are expected to expand as a result of the fire due to seed bank 

stimulation and lack of competition. In addition, the introduction of propagules during fire suppression 

likely occurred and may result in establishment of new infestations within and adjacent to the fire area. 

Lower priority invasive plant species known from the project area include cheatgrass (Bromus 
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tectorum), bull thistle (Cirsium vulgare), Klamathweed (Hypericum perforatum), and sweetclover 

(Melilotus officinalis). 

Table 3B.5 Number and Acres of Infestations that Overlap 

Proposed Activities Under Alternative 2 

Species 

Number of 

Infestations 

Acres of 

Infestations 

Barbed Goatgrass 3     2.8 

Broadleaved Pepperweed 3     0.5 

Bull Thistle 6  14.7 

Cheatgrass 9  55.2 

Common St. Johnswort 9  25.7 

Medusahead 4     2.9 

Rush Skeletonweed 33   30.6 

Scotch Broom 32 120.9 

Spotted Knapweed 1      0.2 

Sweetclover 10    84.1 

Tree of Heaven 1      0.0 

Yellow Starthistle 21    13.3 

Total 132 351.1 

 

Salvage logging and hazard tree removal will be accomplished primarily by ground-based methods 

(feller-bunchers and rubber-tired or track-mounted skidders) with a small portion by aerial logging 

methods (skyline). Ground-based salvage is expected to result in a high degree of habitat alteration as the 

heavy equipment employed will be tracking and skidding over the majority of the units. This will uproot 

and/or crush resprouting native vegetation in the understory and disturb soil in the already impacted 

burned landscape. Skyline operations are expected to result in a lower level of habitat alteration to the 

understory as there will be no heavy equipment tracking in the units. However, in all salvage units the 

remaining canopy cover provided by snags will be removed and sunlight will further increase. Invasive 

plant species thrive with increased light, heat, soil disturbance, and removal of native species competition. 

Fuels treatments such as biomass removal, mastication, and machine piling and burning also require 

heavy equipment to remove and pile dead trees and shrubs. These activities will have similar impacts as 

ground-based salvage logging. Hand-falling, piling, and lop and scatter have less impact to understory 

habitat as the work is accomplished by hand and does not create as much soil or vegetation disturbance. 

However, all fuels treatments will further reduce the understory vegetation cover and result in increased 

risk of invasion. Since many of the infestations within the fire area occur along roadsides, habitat 

alteration within the roadside hazard tree zone will greatly increase susceptibility to invasion. Road 

maintenance and reconstruction should not result in substantial new ground disturbance as heavy 

equipment will primarily be operating in existing road prisms.  

Vehicles, equipment, and workers can act as vectors for invasive plant establishment and spread when 

seed is transported from infested areas on machinery, tires, shoes, etc. Wind-dispersed seeds, such as 

those of rush skeletonweed and bull thistle, can spread with or without project activities. Over the short 

term as salvage and reforestation treatments are implemented, there is a risk that invasive species could be 

spread if equipment or workers were to track through infestations and spread seed to adjacent uninfested 

areas, or introduce propagules from infested areas outside the project. This project includes prevention 

measures to minimize the risk of introduction and spread of invasive plants during salvage and harvest 

activities, such as cleaning of potentially infested vehicles and equipment, treatment of infestations prior 
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to working in adjacent areas, scheduling activities in uninfested units/areas prior to activities in infested 

units/areas, and avoidance of mechanical ground disturbance within infestations. The inclusion of hand-

torching as a treatment method for invasives would indirectly benefit sensitive plants and their habitat by 

providing an additional treatment option for invasive species, especially small new infestations of annual 

grasses (Coppoletta, 2006). 

Radial and area herbicide treatments for conifer release are designed to remove all vegetation within a 

five-foot radius of planted trees at the time of treatment, and reduce native shrub cover to 10 to 30 percent 

within the area between the planted trees for at least 10 years. Over the short to long term, there will be an 

increased risk of invasive plant establishment and spread in this entire footprint resulting from the 

reduction in competing native vegetation cover and increased opportunity for introduction during the 

multiple entries for salvage, planting, and release activities. McGinnis et al. (2010) found increased 

number and cover of non-native grass and forb species in post-fire areas treated with herbicide to reduce 

shrub cover. Problematic infestations of spotted knapweed, yellow starthistle, and cheatgrass occur within 

plantation stands on the Eldorado National Forest within the Cleveland, Star, and Power Fires (ENF 

Botany Records). Radius-only release treatments are proposed in areas of known or newly discovered 

high-risk invasive plant infestations in order to maintain competing native vegetation and reduce the 

likelihood that the infestation will spread outside the current extent. However, there is still a risk that 

invasive species, especially annual grasses, could establish within the released areas. The concern with 

cheatgrass and other annual grasses is the increase in fine flashy fuels when annual grasses become 

established in natural plant communities (Zouhar, 2003). This altered fuel bed has been shown to increase 

the intensity and frequency of fires within the stand, eventually resulting in a “type conversion” from 

forest and woodlands to annual grassland or shrubland (USDA, 2014). Prevention measures include 

continued monitoring and treatment of infestations as project activities are implemented, and broadcast 

seeding of native herbaceous species to provide competition in susceptible areas. As conifer trees grow 

and a forested landscape develops, the extent of invasive plant infestations may slowly decrease over the 

long term (likely multiple decades) if conifer trees and competing vegetation can effectively shade out 

invasive species.  

While many design criteria have been included to reduce some of the risk and aid in controlling 

infestations, including hand-torching as an additional treatment option, they are not expected to 

completely eliminate the risk of invasive species spread. The threat of invasive species introduction 

cannot be completely eliminated for the proposed project or other expected activities in the area. 

Therefore, it is necessary to continue to monitor and control high priority infestations that already occur 

or may develop in the project area.  

Prescribed Burning  

Prescribed burning using helicopter-torching is proposed on the south-face of the Rubicon River Canyon, 

approximately five to seven years post-fire. In general, prescribed fire is expected to have limited adverse 

direct effects on understory terrestrial plant communities and sensitive plant species since these species 

have evolved in fire-prone landscapes or occur in habitats that are resilient to fire effects such as natural 

openings and rocky areas. Prescribed burning could indirectly benefit occurrences and suitable habitat 

within and outside of the prescribed burn area by creating openings and maintaining this portion of the 

landscape in a condition that would not be expected to carry high-severity wildfire in the future.  

Activities associated with fireline construction can directly impact sensitive plant occurrences by 

uprooting, crushing, or altering habitat conditions (e.g., changing soil structure, canopy cover, hydrology) 

when line is constructed directly through occurrences or suitable habitat. There is one occurrence each of 

the sensitive species Stebbin’s phacelia and Sierra bluegrass within the prescribed fire area; however, 

neither occurrence is located in the areas proposed for prescribed burn containment. Since fireline 

construction would occur multiple years after completion of project surveys, the FS botanist will be 

consulted prior to line construction to survey areas proposed for ground disturbance and reflag sensitive 



King Fire Restoration Project  Environmental Impact Statement 

   

80   

plant occurrences as needed. Hand line only could be constructed through sensitive plant occurrences, if 

approved and directed by the FS botanist on a site-specific basis. Since sensitive plant occurrences will be 

flagged for avoidance for machine and hand piles, there is not expected to be a concern for sensitive 

plants from burning piles.  

Active prescribed fire ignition in the occurrences of Sierra bluegrass and Stebbin’s phacelia would be 

avoided to minimize impact to these species. Sierra bluegrass does not appear likely to survive high-

severity fire, due to its shallow rhizomes; however, some occurrences that burned at low severity within 

the 2013 American Fire on the Tahoe NF did survive (Van Zuuk, personal communication, 2015). 

Stebbin’s phacelia appears to be adapted to disturbance and typically occurs in open rocky habitats where 

seeds would likely survive prescribed burning. If these occurrences survived the King Fire and persist in 

early-seral conditions, it is expected that there is a low risk of extirpation from prescribed burning.  

Prescribed burning could benefit invasive species by inducing seed germination, temporarily reducing or 

eliminating competition from native plants, and increasing nutrient availability for noxious weeds. 

Fireline construction can spread propagules and create areas of bare soil which are susceptible to 

invasion. 

Cumulative Effects of Alternative 2 

The combined direct effects of Alternative 2 with past, present, and foreseeable future projects, activities, 

and incidents in the analysis area are not expected to contribute substantially to cumulative effects to 

sensitive plants or special habitats. Direct effects from the proposed action will be minimized because all 

known or newly discovered occurrences will be flagged and either avoided entirely or activities will be 

designed to reduce the number or likelihood that individuals within the flagged area will be impacted 

(e.g., removal of hazard trees). Individuals of some sensitive plant occurrences may be adversely affected 

by proposed project activities. However, these impacts are not expected to be so great in intensity or 

duration that any of the known occurrences would be eliminated, even when combined with other Forest 

Service activities. Herbicide exclusion buffers have been incorporated that will reduce adverse effects 

from direct spray or spray drift. Adverse impacts to sensitive plants from recent and current Forest 

Service activities have been minimized by the inclusion of design criteria or avoidance. Future 

management activities and projects within the King Fire and on the Eldorado NF are also anticipated to 

include design criteria to protect and/or enhance sensitive plant occurrences and their habitat.  

Adverse indirect effects are possible from changes to habitat structure, road work, and the introduction 

and spread of invasive species. Even with implementation of the design criteria, invasive plant species 

likely would be spread by project activities and could result in the degradation of some sensitive plant 

habitat and recovering native plant communities. The indirect effects would be cumulative to those from 

other activities and events in and around the project area on both private and NFS land. However, 

beneficial indirect effects are also expected as a result of project implementation, due to increasing 

groundcover, prescribed burning, reduction in likelihood of future high-severity fire, and continued 

monitoring and treatment of invasive species. 

For the eight sensitive species that are known to occur within the fire area, occurrences and habitat within 

the project area do not constitute the entirety of their distribution. For El Dorado manzanita and sawtooth 

lewisia, the majority (five of six, and four of five, respectively) of ENF occurrences are located within the 

fire area; however, effects from project activities have been reduced to the greatest extent possible and 

only two occurrences of El Dorado manzanita and none of sawtooth lewisia overlap with treatment areas. 

There are additional occurrences of sawtooth lewisia on adjacent forest land. Pleasant Valley mariposa 

lily, yellow-bur navarretia, and Stebbin’s phacelia have the highest number of occurrences within the fire 

that overlap project activities, but there are also a substantial number of occurrences on the ENF outside 

the fire area and on adjacent lands. Eight of the 13 ENF Sierra bluegrass occurrences are outside of the 

fire area and this species also occurs on other national forests. 
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Direct and Indirect Effects of Alternative 3 

For salvage, hazard tree removal, fuels treatment, watershed restoration, road work, and prescribed 

burning activities, effects of Alternative 3 are generally expected to be similar in intensity to Alternative 

2, but occurring over a smaller area with potential to directly or indirectly impact less occurrences, 

suitable habitat, or undiscovered individuals. There are 35 occurrences of sensitive plants which are 

known to occur within 200 feet of proposed treatments, 17 of which occur within treatment units, that 

could be impacted by salvage and fuels treatments (Table 3B.6). There are approximately 314 acres of 

lava cap habitat that overlap with treatment areas. This represents a reduction in project activity overlap 

with occurrences and special habitat compared to the proposed action. Potential for adverse direct and 

indirect effects from these activities will be less than Alternatives 2, 4, and 5. Number and acreage of 

invasive plant infestations are similar to Alternative 2 (Table 3B.7). 

There will be fewer acres of reforestation and lower planting densities. Potential for adverse direct and 

indirect effects from these activities will be less than Alternatives 2, 4, and 5. Treatments for conifer 

release will use manual methods only in a radius surrounding seedlings. Inconspicuous seedlings of 

sensitive plants outside the radial treatment area are less likely to be trampled, crushed, or killed during 

release activities because release occurs on a smaller proportion of the unit. Within the hand-treated 

radius there is still a risk that invasive species may establish due to enhanced germination opportunity 

caused by the bare, disturbed soil. Possible adverse effects to undiscovered individuals, special plant 

communities, and suitable habitat from unintended direct spray, spray drift, and accidental spills will be 

eliminated. Number and acreage of invasive plant infestations are similar to Alternative 2 (Table 3B.7). 

The risk of invasive plant spread will be reduced by retaining dense shrubs and herbaceous species in the 

matrix around planted trees which can provide competition with invasive species. The risk of invasive 

species spread is greatly reduced compared to Alternatives 2 and 4 (which utilize area and radial 

treatments) and somewhat reduced compared to Alternative 5 (radial herbicide only but larger acreage for 

release than Alternative 3). 
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Table 3B.6 Known Sensitive Plant Species Within the King Fire Area and Number of Occurrences 

Potentially Affected by Salvage, Hazard Tree Removal, or Fuels Treatments for Alternative 3 

Species 

Number of 

Occurrences 

on ENF 

Number of 

Occurrences 

in Fire Area 

Number of 

Occurrences 

Potentially 

Affected by 

Project 

Activities 

Number of 

Occurrences 

Within Units 

Additional 

Number of 

Occurrences 

Within 350’ 

of Roads for 

Hazard Tree 

Removal 

Additio

nal 

Numbe

r of 

Occurr

ences 

Within 

200’ of 

Units 

El Dorado Manzanita 6 5 2 0 1 1 

Pleasant Valley 

Mariposa Lily 
142 16 9 7 2 0 

Parry’s Horkelia 16 3 1 0 1 0 

Sawtooth Lewisia 5 4 1 0 1 0 

Yellow-Bur 

Navarretia 
84 17 13 7 5 1 

Veined Water Lichen 17 1 0 0 0 0 

Stebbin’s Phacelia 53 18 5 2 3 0 

Sierra Bluegrass 13 5 4 1 3 0 

Total 336 69 35 17 16 2 

 

 

Table 3B.7 Number and Acres of Known Invasive Species Infestations that 

Overlap Proposed Activities Under Alternative 3 

Species 

Number of 

Infestations 

Acres of 

Infestations 

Barbed Goatgrass 3     2.8 

Broadleaved Pepperweed 3     0.5 

Bull Thistle 6  14.7 

Cheatgrass 9  55.2 

Common St. Johnswort 9  25.7 

Medusahead 3     2.4 

Rush Skeletonweed 32   30.6 

Scotch Broom 32 120.9 

Spotted Knapweed 1      0.2 

Sweetclover 10    84.1 

Tree of Heaven 1      0.0 

Yellow Starthistle 20    12.6 

Total 129 349.9 

 

Cumulative Effects of Alternative 3 

Under Alterative 3 cumulative effects to sensitive species will be lowest of the action alternatives due to a 

reduction of acres being salvaged or treated for fuels, and a reduction of acres being planted and released, 
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and lower density of planting. This diminishes the opportunities for direct and indirect effects to 

potentially undiscovered plants from the physical disturbance associated with the above activities. In 

Alternative 3, five- to eight-foot radial manual grub around trees reduces the total acres impacted by 

release treatments when compared to area herbicide treatment applied in Alternative 2. This would 

decrease the risk of invasive plant spread and any associated cumulative effects on sensitive plants and 

special habitat. 

Direct and Indirect Effects of Alternative 4 

For salvage, hazard tree removal, fuels treatment, watershed restoration, road work, and prescribed 

burning activities, effects of Alternative 4 are generally expected to be similar in intensity to Alternative 

2, but occurring over a larger area with greater possibility of directly or indirectly impacting occurrences, 

suitable habitat, or undiscovered individuals. There are 59 occurrences of sensitive plants which are 

known to occur within 200 feet of proposed treatments, 41 of which occur within treatment units, that 

could be impacted by salvage and fuels treatments (Table 3B.8). There are approximately 421 acres of 

lava cap habitat that overlap with treatment areas. This represents an increase in project activity overlap 

with occurrences and slight increase in overlap with lava cap habitat compared to the proposed action. 

Potential for adverse direct and indirect effects from these activities will be increased compared to 

Alternatives 2, 3, and 5.  

There will be more acres of reforestation, and the same planting densities as in Alternative 2. There is an 

increased number and acreage of invasive species overlapping proposed activities under Alternative 4 

(Table 3B.9). Potential for adverse direct and indirect effects from these activities will be increased 

compared to other Alternatives because of the greater area affected, and increased compared to 

Alternatives 3 and 5 because of the use of area release treatments as opposed to radial treatments only. 

Alternative 4 also includes an emphasis on treatments adjacent to private lands. Private lands in much of 

the project area, particularly industrial timber lands, can support high densities of invasive species, 

especially bull thistle, mullein, and cheatgrass. By increasing the amount of treatments in the vicinity of 

infested areas, there is an increased risk of invasive species spreading from private land to Forest Service 

land. The risk of indirect effects from invasive species spread is highest in Alternative 4.  
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Table 3B.8 Known Sensitive Plant Species Within the King Fire Area and Number of Occurrences 

Potentially Affected by Salvage, Hazard Tree Removal, or Fuels Treatments for Alternative 4 

Species 

Number of 

Occurrences 

on ENF 

Number of 

Occurrences 

in Fire Area 

Number of 

Occurrences 

Potentially 

Affected by 

Project 

Activities 

Number of 

Occurrences 

Within Units 

Additional 

Number of 

Occurrences 

Within 350’ 

of Roads for 

Hazard Tree 

Removal 

Addition

al 

Number 

of 

Occurre

nces 

Within 

200’ of 

Units 

El Dorado 

Manzanita 

    6    5   4   4 0   0 

Pleasant Valley 

Mariposa Lily 
142 16 14 12 0   2 

Parry’s Horkelia   16    3    2   2 0   0 

Sawtooth Lewisia     5    4    3   0 0   3 

Yellow-Bur 

Navarretia 
  84 17 16 13 0   3 

Veined Water 

Lichen 

  17    1    0   0 0   0 

Stebbin’s 

Phacelia 

  53 18 16   8 0   8 

Sierra Bluegrass   13    5   4   2 0   2 

Total 336 69 59 41 0 18 

 

Table 3B.9 Number and Acres of Known Invasive Species Infestations that 

Overlap Proposed Activities Under Alternative 3 

Species 

Number of 

Infestations 

Acres of 

Infestations 

Barbed Goatgrass 6     5.2 

Broadleaved Pepperweed 3     0.5 

Bull Thistle 6  14.7 

Cheatgrass 9  55.2 

Common St. Johnswort 9  25.7 

Medusahead 5     4.8 

Rush Skeletonweed 40   30.9 

Scotch Broom 44 201.8 

Spotted Knapweed 1      0.2 

Sweetclover 10    84.1 

Tree of Heaven 1      0.0 

Yellow Starthistle 30    20.8 

Total 164 443.9 

 

Cumulative Effects of Alternative 4 

Under Alterative 4, potential for cumulative effects to sensitive species will be highest due to the larger 

acreage of salvage, fuel treatments, and reforestation activities. This increases the possibility of direct and 

indirect effects to potentially undiscovered individuals from ground disturbance associated with the above 

activities. In Alternative 4, area treatments with herbicide for conifer release result in the greatest acreage 
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with increased susceptibility to invasive species spread and associated cumulative effects on sensitive 

plants and special habitat.  

Direct and Indirect Effects of Alternative 5 

For salvage, hazard tree removal, fuels treatment, watershed restoration, road work, and prescribed 

burning activities, effects of Alternative 5 are generally expected to be similar to Alternative 2 in intensity 

and scale. Potential for adverse direct and indirect effects from these activities will be the same as 

Alternative 2, more than Alternative 3, and less than Alternative 4. 

Treatments for conifer release will use herbicide application only in a five-foot radius surrounding 

seedlings. Inconspicuous seedlings or undetected individuals of sensitive plants outside the radial 

treatment area are less likely to be trampled, crushed, or killed during release activities because release 

occurs on a smaller proportion of the unit. Within the herbicide-treated radius there is still a risk that 

invasive species may establish due to enhanced germination opportunity created by the bare soil. Possible 

adverse effects to undiscovered individuals, special plant communities, and suitable habitat from 

unintended direct spray, spray drift, and accidental spills will be reduced compared to Alternatives 2 and 

4, because release occurs on fewer acres and there will be less herbicide applied. The risk of invasive 

plant spread will be reduced compared to Alternatives 2 and 4 by retaining dense cover of native shrub 

and herbaceous species in the matrix around planted trees which can provide competition with invasive 

species. The risk of invasive species spread is similar to Alternative 3 (manual radial treatments), but 

there is an increased risk of unintended direct spray, spray drift, or spills associated with the use of 

herbicide and more acres that would be at risk. 

Cumulative Effects of Alternative 5 

Under Alterative 5, the potential for cumulative effects to sensitive species from invasive plant spread 

will be reduced by utilizing only five-foot radial herbicide treatments for conifer release, and retaining 

greater amounts of native vegetation cover. This reduces the total acres impacted by release treatments 

when compared to area herbicide treatment applied in Alternatives 2 and 4. This would decrease the risk 

of invasive plant spread and any associated cumulative effects on sensitive plants and special habitats. 

Table 3B.10 Summary of Difference Between Action Alternatives for 

Effects and Risks for Botanical Resources 

Indicator 

Alternative 

2 3 4 5 

Total # (%) Sensitive Plant 

Occurrences within Potential 

Impact Area1 

44 (64%) 35 (51%) 59 (86%) 44 (64%) 

# Sensitive Plant Occurrences 

Within Units 
25 17 41 25 

# Add’l Sensitive Plant 

Occurrences Within Hazard Tree 

Area 

14 16 0 14 

# Add’l Sensitive Plant 

Occurrences Within 200’ of Units 
5 2 18 5 

# Sensitive Plant Occurrences 

Within Herbicide Units 
16 0 17 16 

# Add’l Sensitive Plant 

Occurrences Within 500’ 
10 0 11 10 
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Indicator 

Alternative 

2 3 4 5 

Herbicide Units 

Acres of Lava Cap Within Units 400 314 421 400 

Acres of Salvage/Fuels 

Treatments 
14,472 10,749 19,540 14,472 

Acres with Release 11,660 8,107 12,218 11,660 

Method of Release Herbicide/Area 
Manual/5’-8’ 

Radius 
Herbicide/Area 

Herbicide/5’ 

Radius 

Number of Invasive Plant 

Infestations 
132 129 164 132 

Acres of Invasive Plant 

Infestations 
351 350 444 351 

Risk of Invasive Species 

Introduction and Spread from 

Project Activities 

Increased Risk of 

Introduction or 

Spread 

Lowest Risk Highest Risk 

Lower Risk 

than 

Alternative 2; 

Higher Risk 

than 

Alternative 3 

Effects to Sensitive Plants Some Impact Lowest Impact Greatest Impact Lower Impact 

1 Percent Potentially Affected = Percent of total number of occurrences in fire area within salvage, fuels, and hazard tree removal 

area plus 200-foot buffer 

Cultural Resources  

Affected Environment 

Background 

Cultural resources—the remains of past human activity that are more than 50 years old—are 

archaeological, cultural, and historical legacies. Cultural resources provide a record of human activity 

within ecosystems and provide a meaningful context to assess past and existing conditions of a landscape. 

The King Fire Restoration project area contains evidence of an extensive record of human activity, with 

the heaviest use occurring within the last 4,000 years. Cultural resource sites in the analysis area are 

comprised of Native American and historic-era properties. 

By 5,000 years ago, permanent Native American villages were well established on the western Sierran 

slopes at elevations generally below 3,500 feet. Cultural resources in the project area from this early 

phase consist of tools made out of basalt that came from relatively close sources to the north. During the 

earliest phases of human activity in the project area, people hunted large animals, such as deer and 

possibly bighorn sheep, with darts propelled by atlatls (throwing sticks that were replaced by the bow and 

arrow around 1,500 years ago). At this time, visitors to the area were developing a seasonal focus on 

harvesting, storing, and processing nut crops, such as acorns and pine nuts, as evidenced by portable 

millingstones and handstones. By 3,500 years ago, the distribution of obsidian artifacts from specific 

sources suggests that Great Basin hunters from the east side of the Sierras regularly made their way down 

the west slope conveying obsidian for trade purposes in conjunction with a high-altitude mobile hunting 

system (McGuire et al., 2011). Family groups from lower slopes on the west side of the Sierras moved 

higher into the Sierra Nevada in late spring and summer, being drawn to the ripening of various small 
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seeds, roots, bulbs, fruits, and berries (Rosenthal et al., 2011). Semi-permanent sites in the foothills where 

seasonal use was extended into the fall and winter would have facilitated the maintenance and continued 

conveyance of large stores of plant foods needed to overcome winter shortfalls. 

Two different Native American ethnographic groups (Nisenan & Washoe) were utilizing the resources 

and managing the landscape within the vicinity of the King Fire prior to and during the time of historic 

contact. Archaeological evidence confirms rather heavy use due to the presence of seasonal villages, 

temporary camps, and task-specific activity areas that contain bedrock milling features, flaked stone 

materials (lithics), midden, and petroglyphs within the vicinity of the project area. Nisenan and Washoe 

populations influenced the ecosystem in several ways, which included shaping the distribution, structure, 

composition, and extent of certain forest and plant communities by burning, collecting, pruning, sowing, 

weeding, and selective harvesting (Anderson & Moratto, 1996). 

Historic-era activities since the Gold Rush also left an imprint on the landscape within the analysis area. 

The remains of mid-19th century emigrant wagon routes, used by westbound travelers to the gold fields of 

California and later used by eastbound travelers to the silver mines of Nevada, offer some of the earliest 

evidence of use from the historic era. Examples of historic transportation routes within the project area 

include the Johnson’s Cutoff, Georgetown Cutoff, Brockliss Grade, and Pony Express Trail. Waystations 

and tollhouses were established at strategic locations along these routes.  

Beginning in the early 1850s the project area began to be placer mined due to its close proximity to the 

original Gold Rush discovery site at Coloma along the South Fork of the American River. The 

development of hydraulic mining in placer deposits began in the late 1850s and peaked in the 1870s. 

Many ditch systems were also constructed in the project area in support of mining activities, as well as 

serving to bring water to foothill mining communities (Supernowicz, 1983).  

Along with temporary camps and residences, mining activity also prompted larger occupation sites and 

homesteads in the mid-19th and early-20th centuries for families and individuals engaged in raising 

livestock and grazing. Associated features remaining today include collapsed wooden structures, rock 

foundations, and fences.  

Major railroad logging in the project area began in the 1890s with the development of the Michigan-

California Lumber Company. While the sawmill sites of this system are located primarily on private 

lands, a vast network of grades, spurs, trestles, and associated seasonal camp locations are located in the 

project area. The King Fire caused new disturbances and destroyed many of these features, though the 

majority of the system on public lands was already in poor condition and had already been determined to 

be not eligible for the National Register of Historic Places (NRHP). 

The Forest Service began administering the public lands of the project area around the turn of the century. 

In 1910, the Eldorado National Forest was established from lands previously managed by the Tahoe and 

Stanislaus National Forests, in combination with newly acquired lands. Early Forest Service 

administrative uses included the construction of guard and ranger stations and fire lookouts. Recreation 

developments in this vicinity included the establishment of public campgrounds, trails, and off-highway 

vehicle routes.  

Existing Conditions 

A pre-field review determined that approximately 18,230 acres within the analysis area had been 

previously surveyed for cultural resources through various other projects. These past archaeological 

surveys have resulted in coverage of the majority of the analysis area, predominately within 

archaeologically sensitive terrain. Steep slopes have generally been avoided, and prior survey efforts have 

been limited by areas of dense brush. Several prior surveys also would not currently be considered 

acceptable due to unreliable documentation and due to survey transect spacing having been insufficient to 

locate all at-risk cultural resources. 



King Fire Restoration Project  Environmental Impact Statement 

   

88   

Subsequent to the 1974 Forest and Rangeland Renewable Resources Planning Act, the primary 

management measure used to protect cultural resource sites from direct project-related effects has been 

“flag and avoid measures” during all management activities, including projects such as timber sales and 

fire salvage. Unfortunately, this management practice, which essentially deferred management, resulted in 

unintended consequences as it contributed to unnatural and heavy fuel loading and, consequently, high 

fire severity during the King Fire within cultural resource site boundaries (see Figures 3CR.1, 3CR.2, 

3CR.3, 3CR.4, 3CR.5, and 3CR.6 in Photo Illustrations at the end of this section). 

While “flag and avoid” has been the predominate protection measure to prevent direct effects during 

projects over the past 40 years, disturbances within and adjacent to sites have been documented or 

recently noted at many of the known sites within the project area due to prior activities. Natural 

environmental processes and unrestricted land uses have also contributed to effects to cultural resources 

within the project area. These include dispersed recreation, OHV uses, grazing, and erosion. Prior 

logging-related disturbances include temporary roads, skid trails, log landings, and plantations within 

many cultural resource sites. Complete site avoidance was not always achieved during prior projects due 

to the challenge of identification efforts under past conditions and due to incompletely defined site 

boundaries as a result of poor surface visibility (see photo, Figure 3CR.7). The King Fire, while 

destructive, also provides the rare opportunity to have an unimpeded view of the forest floor. 

Due to the change in condition on the landscape caused by the King Fire (e.g., exposed surface visibility 

due to loss of vegetation), a survey strategy has been implemented to ensure that efforts to identify 

cultural resources meet current standards and account for limitations of prior surveys. Areas with low 

burn severity that have received acceptable prior survey coverage account for 2,622 acres where minimal 

changes in surface visibility do not warrant resurvey. An additional 4,925 acres were eliminated due to 

steep slopes greater than 30 percent where survey units were inaccessible or unsafe. Field crews identified 

30 acres in the analysis area where survey was not required due to an absence of hazard trees within 

roadside hazard tree units and where no other activities are proposed.. The remaining 15,488 acres were 

identified for intensive survey. Refer to the King Fire Restoration Project EIS Cultural Resource 

Management (R2015-0503-00007) for details about the survey strategy and inventory results (Serin, 

2015). 

A total of 158 sites have been identified within the analysis area. Of this total, 107 sites are Native 

American, 43 are from the historic era, and eight are multi-component containing both historic and Native 

American features and artifacts. At present, four of the Native American sites have been evaluated to 

determine their eligibility for the NRHP, with two of the sites considered eligible and two of the sites 

considered not eligible. Both eligible Native American sites contain bedrock milling features, extensive 

lithic scatters with subsurface deposits, and midden; one of the sites also contains petroglyphs. Currently, 

six of the historic-era sites have been evaluated with the determination that three are eligible and three are 

not eligible for the NRHP. All three eligible historic-era sites are 19th century wagon roads that contain 

contributing and non-contributing segments. The King Fire Restoration Project EIS Cultural Resource 

Management Report (R2015-0503-00007) provides details about cultural resource site types and 

protection measures. 

Consultation with Native American Tribes and other interested and concerned members of the public 

occurred throughout the NEPA process.  Consultation efforts included invitations to public meetings and 

field trips, mailings with scoping documents and maps, and phone calls.  ENF archaeologists led field 

trips for Tribal members and representatives from the Oregon California Trails Association to cultural 

resource sites in the project area to discuss management options.  ENF archaeologists also gave a 

Powerpoint presentation at a Washoe Tribe Cultural Committee meeting to share project information and 

gather input.  Formal consultation with the State Historic Preservation Officer (SHPO) was not required 

since the project design incorporates Standard Protection Measures and will operate under the 

Programmatic Agreement among the USDA Forest Service, Pacific Southwest Region (Region 5), the 

California State Historic Preservation Officer, the Nevada State Historic Preservation Officer, and the 
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Advisory Council on Historic Preservation Regarding the Processes for Compliance with Section 106 of 

the National Historic Preservation Act for Management of Historic Properties by the National Forests of 

the Pacific Southwest Region (Region 5 PA) (USDA FS 2013).  Nevertheless, SHPO representatives were 

present for a panel discussion at the annual Region 5 Heritage meeting where the King Fire cultural 

resource management strategy was presented and discussed. 

Cultural resource sites were variably affected by the King Fire depending on the fire temperature and its 

duration at each specific location. While adverse effects have primarily been noted in areas of moderate 

and high fire severity, damage also occurred in low-severity areas where smoldering ground fire caused 

damage to features and artifacts. The effects of the King Fire on groundstone and lithic materials 

primarily found at Native American sites included spalling, exfoliation, fracturing, potlidding, 

discoloration, and the loss of scientific data, such as provenience, dating potential, and material source 

(Deal 2012) (see photos, Figures 3CR.2, 3CR.4, and 3CR.8). Effects to historic-era sites included 

consumption of wooden structures and destruction of artifacts as a result of melting and shattering. 

These sites will continue to experience negative effects from the wildfire. In heavily forested areas, 

damage from falling dead trees is likely. Past studies and observations have demonstrated that the natural 

tree fall within sites after wildfires can cause considerable damage upon impact to certain classes of 

cultural resources (see photos, Figures 3CR.9 and 3CR.10). Without management intervention there is 

also a concern for future high-severity fires within the sites due to increased fuel loading from downed 

fire-killed trees and the presence of dense brush fields, which tend to replace timber after stand-replacing 

fire events (see photo, Figure 3CR.11). 

Studies conducted within Region 5 on the Six Rivers National Forest in 1988 and 1989 and in the ENF in 

1993 following the Cleveland Fire have demonstrated that “specific methods of timber harvesting over 

certain ground conditions can result in negligible damage to the underlying ground surface and 

archaeological materials” (Jackson, 1994). These include directional felling and tree removal using full 

suspension rubber-tire logging methods (see photo, Figure 3CR.12). Due to these findings, specific 

logging methods to remove trees posing a hazard to cultural resource sites are authorized as Standard 

Protection Measures within the Programmatic Agreement among the USDA Forest Service, Pacific 

Southwest Region (Region 5), the California State Historic Preservation Officer, the Nevada State 

Historic Preservation Officer, and the Advisory Council on Historic Preservation Regarding the 

Processes for Compliance with Section 106 of the National Historic Preservation Act for Management of 

Historic Properties by the National Forests of the Pacific Southwest Region (Region 5 PA) (USDA FS 

2013).  

Effects Analysis Methodology 

Analysis Framework 

Activities associated with the action alternatives of this project will comply with the National Historic 

Preservation Act of 1966, as amended, and its implementing regulations 36 CFR 800. Activities 

associated with the action alternatives of this project will also be in accordance with provisions of the 

Programmatic Agreement among the USDA Forest Service, Pacific Southwest Region (Region 5), the 

California State Historic Preservation Officer, the Nevada State Historic Preservation Officer, and the 

Advisory Council on Historic Preservation Regarding the Processes for Compliance with Section 106 of 

the National Historic Preservation Act for Management of Historic Properties by the National Forests of 

the Pacific Southwest Region (Region 5 PA) (USDA FS, 2013). The procedures and stipulations within 

the Region 5 Programmatic Agreement include the identification and treatment of at-risk historic 

properties. An “at-risk” historic property is a cultural resource site that has been identified as susceptible 

to being adversely affected as a result of activities associated with this project. An adverse effect to a 

cultural resource site is found when an undertaking may alter the characteristics of an historic property 

that qualify it for inclusion in the NRHP or in a manner that would diminish the integrity of the property’s 
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location, setting, materials, workmanship, feeling, or association. [36 CFR 800.5(a)(1)]. A property is 

identified as “at-risk” based on that property’s characteristics, proximity to project activities, types of 

project activities, and landscape features.  

Assumptions Specific to Cultural Resources 

 Cultural resource sites that have already been determined not eligible for the NRHP in 

consultation with the SHPO are not considered to be at-risk historic properties that would be 

susceptible to adverse effects as a result of activities associated with this project unless 

consultation or other agreements have directed that these sites be managed for conservation or 

preservation. 

 Linear sites (i.e., historic trails, roads, ditches) will not be adversely affected by equipment when 

crossed or breached in areas where their features and characteristics clearly lack historic integrity. 

 Removal of fire-killed and weakened standing and downed trees within and adjacent to cultural 

resource sites will lessen the potential for damage and will reduce fuel buildup and adverse 

effects from future wildfire. 

 Cumulative generations of Native American and historic-era occupation and use on the landscape 

shaped historic ecological conditions due to demands for fuel and timber  resources, the 

deliberate introduction of low-intensity fire within and adjacent to areas of use, promotion of 

culturally significant plants and animals, and active management of meadows and riparian areas.  

Integrity of setting and feeling of cultural resource sites today is somewhat reliant on site-specific 

land management activities.  

Data Sources 

 

Data sources for the analysis of effects to cultural resources include the following: 

 Pre-King Fire cultural resource inventories conducted between 1977 to present; 

 Existing information from cultural resource records, background research, historic maps and 

literature, and GIS spatial layers; and 

 The results of post-King Fire field inventory. 

Cultural Resources Indicators 

Indicators of direct effects include: 

 Damage or displacement of surface and subsurface artifacts and features as a result of activities 

associated with the action alternatives of this project. 

 The degree to which such damage or displacement of artifacts and features diminishes either the 

characteristics that qualify sites for inclusion in the NRHP or the integrity of sites. 

Indicators of indirect effects include: 

 Foreseeable damage or displacement of surface and subsurface artifacts and features as a result of 

natural processes, primarily due to natural tree fall of dead and fire-weakened trees. 

 Increased likelihood that fuel buildup on cultural resource sites would result in adverse effects 

during subsequent wildfires.  

 Increased likelihood that integrity of setting and feeling at cultural resource sites would be 

diminished where landscape conditions will not foreseeably be restored to their historic 

conditions or appearance at the time of Native American presence. 
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Indicators of cumulative effects include: 

 Direct and indirect effects combined with anticipated impacts to cultural resources as a result of 

past, present, and foreseeable future projects.  

Environmental Consequences 

Alternative 1 (No Action) 

Direct and Indirect Effects 

There would be no new ground-disturbing activities from timber and fuels treatments, construction of 

landings and temporary roads, road repair and maintenance, prescribed burning, or reforestation, and 

therefore no direct effects would occur with Alternative 1.  

However, indirect effects to cultural resources would be likely through inaction. This alternative would do 

nothing to alleviate the expected damage to already fragile cultural resources from natural tree fall of the 

fire-killed and fire-weakened trees. This includes damage to site components and exposure of artifacts 

resulting from the uprooting of root balls which create large cavities and can cause considerable ground 

disturbance (see photo, Figure 3CR.13). The actions presented in Alternatives 2, 3, 4, and 5 would serve 

to better control the placement of felled salvage and hazard trees to avoid cultural resources, and to 

preemptively fell trees prior to them uprooting within sites. 

This alternative would also do nothing to reduce the risk to cultural resources from future high-severity 

fires within sites due to increased fuel loading from the accumulation of downed fire-killed trees and the 

presence of dense brush fields. Foreseeable damage due to increased fuel loading from jackstrawed 

downed trees is of particular concern to those sites within dense, high mortality timber stands.  

Compared to Alternatives 2, 3, 4, and 5, the lack of management activities in Alternative 1 would also do 

nothing to restore the integrity of setting at specific site locations and across the landscape to better reflect 

historic conditions or appearance during the time of Native American presence and during periods of 

historic use.  

Cumulative Effects 

As stated above, Alternative 1 is likely to have an indirect effect to cultural resources where lack of 

treatments within and around cultural resource sites would increase the potential for ground disturbance 

and damage to site features through natural processes, increased likelihood that fuel build-up on cultural 

resource sites would result in adverse effects during subsequent wildfires, and increased likelihood that 

ecological setting of cultural resource sites would not foreseeably be restored to historic conditions.   

Other projects in the future may affect cultural resources, however there are no actions associated with 

Alternative 1 that would directly add to these effects. 

Alternative 2 (Proposed Action) 

Direct and Indirect Effects 

While ground-disturbing activities associated with timber and fuels treatments, construction of landings 

and temporary roads, road repair and maintenance, prescribed burning, and reforestation activities 

proposed under this alternative have the potential to disturb or destroy cultural resources, implementation 

of this alternative is not expected to have any direct adverse effects on known cultural resource sites 

located within the Area of Potential Effects (APE). Protection of cultural resource sites is included as part 

of the project design (see CR-1 to CR-8 in Chapter 2, Table 2.15). There is a concern for cultural resource 

sites not discovered due to factors such as steepness of terrain prohibiting safe survey or those sites that 

are located in their entirety subsurface. 
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Cultural resource values will be protected throughout the project using Standard Protection Measures 

provided in the Region 5 PA. The primary protection measures will include avoidance of ground-

disturbing activities, project modification, padding and rocking of road segments where reconstruction 

activities are proposed within or adjacent to sites, and directional felling of trees posing a hazard to 

cultural resource values.  

Where opportunities are identified and approved by the Forest Archaeologist, removal of salvage trees, 

hazard trees, and biomass from within and adjacent to cultural resource sites will be accomplished using 

low-impact methods appropriate to the site constituents and their distribution, slope and soil type, 

equipment available, and harvest conditions. These methods may include hand bucking and carrying; 

rubber-tired loader using full suspension; cut-to-length systems that utilize an in-woods tree processor and 

log forwarder; shovel or heel-boom systems that utilize a heel-boom or excavator-mounted log loader; 

and aerial logging with a skyline system.  

Jackson’s (1994) synthesis, which stated that specific logging methods have minimal impacts on certain 

classes of archaeological materials, has gained additional support from more recent studies. In one study, 

carried out by the Minnesota Forest Resources Council (MFRC), clearcutting a timber stand with a cut-to-

length system resulted in minimal effects, primarily non-significant changes in provenience in the range 

of 1 to 5 cm for an artifact assemblage containing lithic, ceramic, and faunal materials between 3 and 20 

cm below the ground surface (MFRC, 2002).  

In all cases where timber and fuels removal will occur within site boundaries, Forest heritage resource 

specialists will be present to authorize and direct access, and for monitoring purposes. All ground-

disturbing activities, including hand scraping when planting seedlings and subsequent manual release, 

within cultural resource site boundaries will be directed away from sensitive features and loci of artifact 

concentrations. As described above, the existing conditions on some sites are such that the use of 

previously disturbed areas, such as old skid trails, will provide equipment access into sites for timber and 

fuel removal while minimizing new ground disturbance (see photo, Figure 3CR.14). 

Removal of salvage trees, hazard trees, and biomass from within and adjacent to cultural resource sites 

will benefit their long-term recovery and preserve their significant values by reducing future fuel buildup 

and reducing the number of dead and fire-weakened trees that could fall and impact these already fragile 

resources.  

In the long term, the harvest of timber, felling of hazard trees, and treatment of fuels from within and 

around site boundaries will limit or eliminate the appearance of “timber/vegetation islands” that would 

otherwise be easy targets for potential human vandalism and looting. 

Cumulative Effects 

All past and future management activities have been or will be subject to NHPA Section 106 compliance.  

No present or reasonably foreseeable actions considered in the cumulative effects analysis (Table 3.1) for 

which a decision has already been made have resulted in a finding of potential adverse effects to cultural 

resources. It is anticipated that standard protection measures of the Region 5 PA will continue to be 

implemented for all future management activities.  

Alternative 2, when combined with the past, present, and reasonably foreseeable future actions and events 

is not expected to cumulatively lead to increased impacts to cultural resources.  

Alternative 2 would reduce the likelihood of indirect effects to cultural resources that would result from 

natural processes and future wildfire. Hazard tree and fuel reduction followed by reforestation activities in 

this alternative will improve the chances of restoring the historic conditions within cultural resource sites 

and the surrounding landscape, thus improving integrity of setting as it applies to determinations of 

eligibility for the NRHP. 
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The proposed action should, therefore, have an overall beneficial effect to cultural resources. For this 

reason, there is a concern for sites within areas designated for no treatment.  

Alternative 3 

Direct and Indirect Effects 

The potential direct effects in Alternative 3 are similar to Alternative 2.  

Design criterion CR-6 (Chapter 2, Table 2.15) accounts for and limits the potential indirect effects to 

cultural resource sites from anticipated natural tree fall in the expanded areas of snag retention patches 

under Alternative 3. However, the potential indirect effects to cultural resources may be greater under 

Alternative 3 compared to the Proposed Action due to the reduced overall area of salvage logging, fuels 

treatments, and active reforestation. Despite that some areas eliminated from management activities under 

this alternative compared to Alternative 2 generally experienced lower burn severity, fire-weakened and 

dead trees nevertheless occur in these areas and will continue to pose potential risks to cultural resource 

sites. As these trees fall and accumulate over time, a larger proportion of sites within the burn area may be 

susceptible to future high-severity fire under Alternative 3 compared to Alternative 2. Additionally, a 

slightly larger number of cultural resource sites in Alternative 3 compared to Alternative 2 are likely to 

become dominated and surrounded by dense shrubs whose fuels characteristics and appearance on the 

landscape may cause indirect effects due to subsequent risks from wildfires and a loss of integrity of 

setting, respectively. 

Overall, a fewer number of cultural resource sites will potentially benefit from management activities 

under Alternative 3 when compared to the Proposed Action. On the other hand, in comparison with 

inaction under Alternative 1, the management activities under Alternative 3 will have far fewer indirect 

adverse effects and significantly more beneficial effects on cultural resources.  

Cumulative Effects 

The cumulative effects in Alternative 3 are similar to Alternative 2, with slightly less overall beneficial 

effects to cultural resources due to a decrease in the areas designated for treatment. 

Alternative 4 

Direct and Indirect Effects 

The potential direct effects in Alternative 4 are similar to Alternative 2.  

The potential indirect effects in Alternative 4 are similar to Alternative 2, with slightly more overall 

beneficial effects to cultural resources due to an increase in the areas designated for treatment. 

Cumulative Effects 

The cumulative effects are similar to Alternative 2, with slightly more overall beneficial effects to cultural 

resources due to an increase in the areas designated for treatment. 

Alternative 5 

Direct and Indirect Effects 

Same as Alternative 2. 

Cumulative Effects 

Same as Alternative 2. 
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Photo Illustrations for Cultural Resources Effects Analysis 

 

 

 

 

Figure 3CR.1 (before) – 

November 2005 

ENF employee points to heavy 

fuels/ brush at Native American 

cultural resource site in the 

project area. 

 

Figure 3CR.2 (after) – October 2014  

Spalling and discoloration on surface of 

Native American bedrock mortar outcrop 

located where ENF employee points to 

heavy fuels/brush in Figure 3CR.1. 
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Figure 3CR.3 (before) – November 2005 

Moderate fuel loading/heavy leaf litter at Native American cultural resource site in the project area. 

 

 

Figure 3CR.4 (after) – October 2014 

Spalling and discoloration on surface of Native American bedrock mortar outcrop at 

location of heavy fuels/brush in Figure 3CR.3. 
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Figure 3CR.5 – Previous overgrown plantation atop Native American cultural resource site that had been 

impenetrable due to dense undergrowth of brush and subsequently burned with high severity in the project 

area. 

 

 

 

Figure 3CR.6 – Same as above. 
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Figure 3CR.7 – Same site shown in Figures 3CR.5 and 6, demonstrating prior impacts from equipment 

which overturned a bedrock mortar outcrop during previous clearcutting and planting activities. 

 

 

 

Figure 3CR.8 – Fracturing and discoloration of bedrock mortar boulder at Native American 

cultural resource site that experienced high fire severity with heavy fuel loading onsite. 
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Figure 3CR.9 – Example of bedrock mortar outcrop at Native American cultural resource site that is likely to 

be impacted by falling dead trees without actively managing them using directionally falling techniques. 

 

 

 

Figure 3CR.10 – Example demonstrating that fire-killed and fire-weakened trees and their limbs pose  

risks to constructed historic rock features (i.e., foundations, walls) at cultural resource sites. 
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Figure 3CR.11 – Example of cultural resource site within dense, high mortality timber stand where there are 

potential risks due to increased fuel loading of jack-strawed downed trees and subsequent regrowth of dense 

shrubs. 

 

 

 

Figure 3CR.12 – Example of rubber-tired frontend loader with full suspension capability when 

removing felled or downed trees within cultural resource site boundaries. 
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Figure 3CR.13 – Example of displacement and exposure of Native American groundstone and lithic artifacts 

at a cultural resource site in the project area due to a tree that has naturally uprooted. 

Pre-emptive hazard tree felling under the action alternatives can prevent or limit the adverse indirect effects 

that would potentially occur if several large fire-killed and weakened trees in a midden area such as this were 

to be naturally uprooted. 
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Figure 3CR.14 – Example of existing skid trail and associated push pile within a cultural resource site newly 

discovered during post-King Fire inventory within a dense, high mortality timber stand. Use of existing skid 

trails for equipment to access and remove standing dead and downed trees within cultural resource sites 

would reduce potential risks from hazard trees and fuel-loading while minimizing new ground disturbance. 

 

Ecological Conditions  

Affected Environment 

The ecological condition of the mixed yellow pine conifer forests in the King Fire were evaluated using 

the Natural Range of Variability (NRV) concept. Using this approach, NRV was compared to current 

conditions determined from existing data. Compared to NRV, current mixed-conifer stands in the King 

Fire are generally characterized by the following: a) a greater proportion of high-severity fire, b) a lower 

proportion of low and moderate fire, c) larger patches of high-severity fire, d) departure from the pre-

European fire return intervals, and e) a greater amount of early-seral conditions. These conditions were 

than compared to the alternatives that treat the King Fire landscape at varying levels. 
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Figure 3EC.1 This image was taken on October 1, 2014, from a reconnaissance flight to evaluate fuel 

treatment effectiveness in the King Fire. The image is looking 350° along the Rubicon drainage. This area 

burned on the 17th of September under extreme conditions, resulting in widespread complete consumption 

of conifers, hardwoods, and shrubs. 

 

Managing Within the Bounds of the Natural Range of Variability 

Effective ecosystem management requires both explicit management goals and an understanding of the 

conditions and processes that maintain ecosystem integrity over time (Veblen & Donnegan, 2005). 

Ecosystems are recognized as dynamic exhibiting temporal and spatial variability at various scales 

providing new challenges and opportunities for land management. It is generally understood that efforts 

to achieve ecosystem sustainability and persistence are likely to be more successful if they maintain 

ecosystems within the bounds of natural variation rather than targeting a static equilibrium condition from 

some point in the past (Wiens, 2012). It is important to understand that natural variation is not restricted 

to historical conditions, but rather is a characterization of the natural variation before major Euroamerican 

settlement of California in the middle of the 19th century and contemporary landscapes that have a more 

active fire regime. In the draft land management planning handbook, chapter 10 (FSH 1909.12.10.5), the 

Natural Range of Variation is defined as:  

“Natural Range of Variation (NRV) [is the] spatial and temporal variation in ecosystem 

characteristics under historic disturbance regimes during a reference period. The 

reference period considered should be sufficiently long to include the full range of 

variation produced by dominant natural disturbance regimes, often several centuries, for 

such disturbances as fire and flooding and should also include short-term variation and 

cycles in climate. ‘Natural range of variation’ (NRV) is a term used synonymously with 

historic range of variation or range of natural variation. NRV is a tool for assessing 

ecological integrity, and does not necessarily constitute a management target or desired 

condition. NRV can help identify key structural, functional, compositional, and 
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connectivity characteristics, for which plan components may be important for either 

maintenance or restoration of such ecological conditions.”   

Following the draft land management planning handbook (FSH 1909.12.10.15), the ecological conditions 

and integrity of the King Fire area immediately post-fire and in the five alternatives were assessed using 

the following steps: 

1.  Describe the ecological conditions that would sustain ecosystem integrity relevant to the key 

characteristics, which will be evaluated using the NRV. 

2.  Describe the current ecological conditions relevant to the key ecosystem characteristics 

immediately post-fire. 

3. Compare the present condition of the selected key ecosystem characteristics to those that would 

sustain ecosystem integrity to determine the status of each key ecosystem characteristic. 

4.  Evaluate the proposed alternatives and compare between them and NRV. 

Limitations of the NRV concept as a means to determine desired conditions do exist. The interpretation of 

NRV is limited by the data that is available to determine the NRV. This is recognized by acknowledging 

the level of confidence for each variable that is assessed. The impact climate has on reference conditions 

can also limit the relevance of historic data. This has been addressed by also drawing from current 

reference conditions (e.g., Yosemite National Park) to determine NRV as these are more representative of 

the current climate conditions. Finally, NRV does not incorporate information related to the social range 

of acceptability. The NRV information is most effective as a tool to identify key processes and their 

influence on structure, composition, and function of ecosystems rather than a way to determine a fixed 

target over time (Safford, 2013). 

Fire Regime 

Ecological disturbances such as fire can be classified according to their characteristics (e.g., frequency, 

size, season, intensity, severity, pattern). A “fire regime” describes the manner in which fires tend to 

occur in a given ecosystem, in a generalized sense and averaged over many fires over a long period of 

time. Fire regimes necessarily simplify a very complex phenomenon, but they are a convenient and useful 

way to better understand and manage wildland fire (Sugihara et al., 2006). Under pre-settlement 

conditions, yellow pine and mixed-conifer forests in the Sierra Nevada supported fire regimes 

characterized by frequent, low to moderate (or “mixed”) severity fires (Skinner & Taylor 2006; Van 

Wagtendonk & Fites-Kaufman, 2006).  

Percent High Fire Severity in the Landscape: NRV and Comparison to Current 

Mixed-conifer forests were characterized by frequent mixed severity fires (Collins & Stephens 2010; 

Perry et al., 2011). Forests with mixed-severity fire regimes are characterized primarily by their mixed 

patches of vegetation of varied age, resulting from complex variations in both fire frequency and severity 

and species responses. This variability that is created in these landscapes supports an intermingling of 

early- and late-seral communities that contributes to resiliency (Halofsky et al., 2011). 

Historic accounts in yellow pine mixed-conifer forests noted a dominance of low and moderate severity 

fire with only infrequent canopy mortality. Estimates of high mortality or stand-replacement fire across 

the landscape in the late to early 1900s reported about five to eight percent in this condition (Leiberg 

1902; Show & Kotok, 1924). Both Safford (2013) and Meyer (2015)  estimated the NRV for the Sierra 

Nevada drawing on a number of resources including reconstruction data, historic accounts, and 

contemporary forested landscapes. They estimated that the percent of burned area was 10 to30 percent for 

unchanged, 31 to58 percent for low severity, 15 to 35 percent for moderate severity and 5 to11 percent for 

high severity (Figure 3EC.3). These estimates are fairly robust in that they do draw on multiple data 



King Fire Restoration Project  Environmental Impact Statement 

   

104   

sources. These estimates also use a 90 percent threshold to indicate the transition from moderate- to high-

severity fire.  

Vegetative severity mapping of the King Fire showed that 46,000 acres (47%) of the landscape had high 

burn severity (>90% decrease in basal area) (Figure 3EC.2). Amounts of unchanged, low, and moderate 

severity were highly variable across the landscape. Differences were observed in fire severity patterns 

between September 17th and 18th (the one large growth day) and the remaining fire progression (Figure 

3EC.4). Fire severity on September 17th and the 18th was highly influenced by prevailing weather 

conditions. Of the almost 55,000 acres burned during those two days, 71 percent of the area was initially 

categorized as high severity (Figure 3EC.4). Throughout the remaining days, fire severity was well 

distributed by severity type with only about a quarter of the area burning in high severity (Figure 3EC.4), 

an amount closely matching historic fire regime ratios (Safford, 2013). Preliminary observations indicate 

that patterns of fire severity during this time period were influenced by vegetation type, fuel conditions, 

and topography. 

The areas that burned under more benign weather in the King Fire (outside of the 17th) resulted in 

conditions aligned with NRV, low-severity conditions (31-58% NRV, 38% King) and moderate severity 

conditions that (15-35 NRV, 20% King)  (Table 3EC.2).  Conversely, the area within the King Fire that 

burned on the 17th-18th of September burned well outside the range of variability with 71 percent of the 

landscape burning at high severity (Table 3EC.2). The entire fire was still heavily weighted toward high 

severity (47%) and was still below the NRV for unchanged and low-severity fire (Table 3EC.2). 

High-Severity Patch Size in the Landscape: NRV and Comparison to Current 

In mixed-conifer and yellow pine forests, high fire severity patches have increased in size, departing from 

the natural range of variability (Safford, 2013). The NRV of high fire severity patches documented in the 

scientific literature for Sierra Nevada ponderosa pine and mixed-conifer forests was strongly dominated 

by small patches less than 10 acres in size (Sudworth, 1900; Show & Kotok, 1924; Kilgore, 1973; 

Skinner, 1995; Weatherspoon & Skinner, 1995; Skinner & Chang, 1996; Minnich et al., 2000; Bradstock 

et al., 2010; Collins & Stephens, 2010). Some portion of the landscape would have also been comprised 

of large patches but these would have rarely exceeded 150 acres in size (Minnich et al. 2000, Collins and 

Stephens 2010).  

The high-severity (fewer than 90% mortality) conifer mixed patches covered 39,687 acres on both FS and 

non-FS lands (Figure 3EC.5). There were 1,446 patches within this area of which the median patch size 

was 0.67 acre and the mean patch size was 27 acres with a standard deviation of 505 acres (Table 3EC.4). 

High-severity patch size mean within the King Fire is a close approximation of what Miller et al. (2012) 

found throughout recent fires in Sierra Nevada forests (30 acres in Miller et al. (2012) (Figure 3EC.5). 

The minimum patch size (that could be detected) was 0.22 acre while the maximum patch size was 

17,311 acres (Table 3EC.4). The total area burned was weighted heavily toward large patches; 88 percent 

of the total high-severity area was in patches >150 acres, which only comprised 1.1 percent of the total 

number of patches (Table 3EC.4). The largest patch made up 44 percent of the total high-severity patches 

(Table 3EC.4). Examples of the varying levels of severity and high-severity patch sizes are shown in both 

Figure 3EC.6 and Figure 3EC.7. 

Fire Return Interval (FRI) NRV and Departure (FRID)  

Fire frequencies are often measured by fire return interval which is the number of years between fire 

events. Fire frequencies can be measured in a variety of methodologies. In order to get a robust estimate, 

we utilized Van de Water and Safford (2011) who conducted an exhaustive review of the published and 

unpublished literature to determine fire return intervals observed prior to significant Euroamerican 

settlement (i.e., the middle of the 19th century). The NRV for fire frequencies in the vegetation types 

found in the King Fire were drawn from estimates made for the Southern Cascades and Sierra Nevada. 

The mean FRIs ranged from 11-16 years in yellow pine and mixed-conifer forests, and median FRIs 
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ranged from 7-12 years. Mean minimum FRIs were around 5 years for both forest types, and mean 

maximum FRIs ranged from 40-80 years (Van de Water & Safford, 2011; Safford, 2013). 

Fire return interval departure (FRID) is based upon fire history, vegetation types, and the pre-settlement 

fire regimes for those vegetation types as outlined above. The majority of the area with the exception of 

some small portion of the south part of the King Fire had no fire history since 1908 (Figure 3EC.9). On 

the southeastern border of the King Fire a number of fires have occurred over the last 50 years (e.g., Ice 

House, Cleveland, Freds), but only a portion of the King Fire burned into those previous burn scars.  

Safford and Van de Water (2014) compared pre-Euroamerican settlement FRIs to FRIs from the last 

century of fire records in California, using a set of fire return interval departure (FRID) metrics. Figure 

3EC.10 shows one of these metrics, mean PFRID in the King Fire. Similar to the King Fire history, it can 

be seen that most of the assessment area is highly positively departed, which means that FRIs are much 

longer than under pre-settlement conditions. Over 90 percent of the King Fire area is greater than +33 

percent departed meaning they have current FRIs that are at least 1.5 times longer than under pre-

settlement conditions; areas greater than +67 percent departed have current FRIs that are at least three 

times longer than in pre-settlement times. To put this into perspective, yellow pine and dry mixed-conifer 

forests within the King Fire supported mean pre-settlement FRIs of about 11 years according to Van de 

Water and Safford (2011), which means that an average of 9.1 fires would occur over any given period of 

100 years. Areas in Figure 3EC.10 that are greater than 33 percent departed from this pre-settlement FRI 

have experienced three fires or fewer over the last century.  

Proportion of Early-Seral Habitat: NRV and Comparison to Current 

Surprisingly little empirical and quantitative documentation of successional patterns in the yellow pine 

mixed-conifer forests has been published. The natural range of variability in this context was derived 

from historic accounts, reconstructions, reference conditions and robust succession transition models. 

Show and Kotok (1924) reported on the area of the National Forests in northern California that supported 

“brushfields” in the early 1920s, which were seral chaparral stands that had resulted from (often human-

caused) fires in previously forested areas. Their estimate of 11.1 percent of the landscape on six National 

Forests in the assessment area is slightly higher than the current area of montane and mixed chaparral that 

occurs on productive forestland on the same National Forests (8.6%) (Safford, 2013). A reconstruction 

study in Kings Canyon National Park (YPMC-giant sequoia forest) estimated that 19 percent of the study 

area was occupied by shrubfields in the late 1800s. This proportion had dropped to 11 percent in the late 

1970s (Bonnicksen & Stone, 1982).  

The LANDFIRE BpS models predict that, under the pre-settlement fire regime, 15-20 percent of the 

average yellow pine-mixed-conifer landscape would have been in early-seral stages (herbs, shrubs, 

seedlings/saplings), about 35 percent in areas dominated by trees between 10-53 cm dbh (5-21”), and 45-

50 percent in areas dominated by trees >53 cm dbh (>21”) (Safford 2013) (Figure 3EC.11). Although 

these values were generated from a model, the estimates are comparable with the historic accounts and 

reconstructions. They are also consistent with the mean high-severity distribution for an assessment of 

NRV in the Southern Sierra (8.5 ± 4.4 acres) and an assessment of resource objective fires (7.0 ± 4.3 

acres) (Meyer, 2015). 

Environmental Consequences 

Effects Analysis Methodology 

Data Gathering Methods and Analysis 

In order to collect information on the current ecological conditions within and surrounding the King Fire, 

data was assembled using existing datasets detailed within the “King Fire Vegetation Resiliency and 

Restoration Assessment” (Walsh et al., 2015). This document was assembled by forest specialists to help 
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guide the decision-making process. These data detail information that could be used for landscape 

analysis; for example, existing vegetation composition and structure, the Wieslander vegetation 

composition and structure plots, and bioclimatic modelling. This information. when appropriate, was used 

in this analysis as a comparison to NRV. 

Fire severity is defined as the direct effects of fire on a resource and is most often defined by the degree 

of soil heating or mortality of vegetation. Fire severity, in this case, is determined by utilizing pre- and 

post-burn images obtained by the Landsat Thematic Mapper (Bands 4 and 7), approximately one month 

and one year after the fire. Fire severity herein is referencing the Rapid Assessment of Vegetation 

Condition after wildfire which is the immediate post-fire composite burn index map (RAVG, 2013). Both 

the percent change in basal area and the composite burn index generated from RAVG were used to 

provide an index to compare the magnitude of fire effects across the King Fire. This methodology has 

been rigorously ground-truthed using the composite burn index field sampling protocol (Key & Benson, 

2006) and has been sufficiently peer reviewed for the Sierra Nevada (Miller et al., 2009).  

In order to compare fire severity in the King Fire to the NRV, the seven-class percent change in basal area 

was classified as Unchanged (0% change), Low (0-25% Change), Moderate (25-90% Change), and High 

(>90%) severity for each of the alternatives and the Composite Burn Index (CBI) was classified into four 

classes as Unchanged (0%), Low (0-25%), Moderate (25-90%), and High (>90%) severity. Fire severity 

data (percent change in basal area) was considered high severity when the percent change in basal area 

exceeded 90 percent. All high-severity patches with some conifer dominance (including mixed-hardwood 

conifer) were considered to allow easy comparison to the NRV document for yellow and mixed-conifer 

forest developed by Safford (2013).  

To develop a comparison of current conditions with the natural range of variability, the NRV for mixed-

conifer forests in the Central Sierra Nevada and the greater Sierra Nevada were determined using a 

comprehensive evaluation of the NRV information for Sierra Nevada mixed-conifer forests. Information 

sources include historical inventory data, contemporary reference information, modelling approaches, and 

other historical accounts to describe the NRV for key ecosystem characteristics, including the function, 

structure, and composition of mixed-conifer forests (Table 3EC.1). Only ecosystem characteristics with 

sufficient NRV or current information were considered for analysis. The variables that were analyzed 

were also those that were directly affected by the fire and were important in planning efforts. The 

characterization of the NRV for mixed-conifer forests is focused at the stand scale, but also includes an 

evaluation at the landscape scale for select functional variables that operate at larger spatial scales (e.g., 

fire regime). Data from peer reviewed sources as well as USDA Forest Service data (e.g., Region 5 FRID 

database) and technical reports were used. Although the focus is on the King Fire, published sources from 

neighboring regions were used when it was determined that such information was applicable, suitable, 

and complementary (e.g., information specific to the bioregion was limited). For more details on the 

methodological approach for selecting NRV information for this assessment, refer to (Romme et al., 

2012; Safford, 2013).  

The comparison of NRV to current conditions in mixed-conifer forests in the Sierra Nevada relies heavily 

on current conditions in the King Fire. A simple graphical contrast of the means and standard deviations 

of ecological characteristics were used when possible. These comparisons represent simple, generalized 

differences or similarities in ecological characteristics that require a certain degree of subjective 

interpretation. Summary statistics for NRV stands were primarily calculated from the mean values of data 

sources noted above; thus, values represent the overall mean and variance and not the full range of 

ecological variation among NRV data sources.  

The amount of early-seral coniferous forests in each class was determined by taking the initial 

conifer/mixed-conifer hardwood dominated high-severity patches and removing the treated areas that 

would transition them from one type of early-seral condition to another. A rough estimate of snag 

retention patches was determined by using the proposed design criteria for each alternative. 
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Direct, Indirect, and Cumulative Effects of All Alternatives 

Percent High Fire Severity in the Landscape  

Under the No Action Alternative, the proportion of fire severity would be similar to the discussion of 

current conditions in the fire. Unchanged, low, and moderate severity fire would be maintained at 53 

percent and high severity would remain at 47 percent, irrespective of treatment on private lands (Table 

3EC.3). The remaining alternatives would remove varying amounts of fire-killed canopy trees altering the 

post-fire severity proportions. These areas would likely transition faster to conifer dominated habitat 

which is an important value for a number of wildlife species dependent on mature forests. Despite these 

changes in the alternatives, there will only be a modest reduction in the proportions of unchanged, low, 

moderate, and high severity across the landscape as compared to the existing conditions (Table 3EC.2). 

High-Severity Patch Sizes in Landscape 

The action alternatives break up the continuity of the high-severity patches in the northern portion of the 

fire (Figure 3EC.8). The number of patches increase across the fire in all alternatives as the treatments 

effectively break up the large patches into smaller patches (Table 3EC.5). Mean patch size range from 11 

± 81 acres to 23 ± 432 acres with a maximum range of 2,051 to 2,111 acres in the alternatives where 

treatments are proposed (Table 3EC.5). Alternative 1 still has a large maximum patch size of 13,661 acres 

which only reduced the high-severity because of expected treatments on private lands leaving it remaining 

outside the range of variability (Table 3EC.5).  

The remaining alternatives maintain a variable distribution of patches (Figure 3EC.8, Table 3EC.5). 

Patches under 10 acres cover 1,106 to 1,388 acres with Alternative 3 maintaining the highest amount of 

patches within NRV (Table 3EC.5). These patches are pretty well distributed across the project area in all 

alternatives (Figure 3EC.8). Patches that are 10 to 150 acres in size range from 2,856 acres to a maximum 

of 4,757 acres in Alternative 3 (Table 3EC.5). All alternatives maintain patches larger than 150 acres in 

size (considered to be outside of NRV) with Alternative 3 retaining the largest amounts and Alternative 4 

retaining the smallest amounts over 150 acres in size (Table 3EC.5).  

Early-Seral Habitat  

Without treatment and assuming that the private ownership don’t alter their lands, the King Fire would be 

maintaining approximately 50 percent of the landscape in early-seral conditions. 

The action alternatives are proposing to retain different levels across a gradient of early-seral coniferous 

conditions. Multi-structure early-seral conifer forest will retain such features as fire-killed trees, native 

shrub habitat and conifer and hardwood natural regeneration. Single-structure early-seral conifer forest 

will remove fire-killed trees but will retain natural regeneration and native shrub components. Variable 

density early-seral conifer forest will focus on actively restoring conifer forest using artificial 

regeneration but will focus on a variable planting strategy which will help to maintain some percentage of 

shrub cover. 

The amounts of multi-structure early-seral conifer forest maintained in the various alternatives range from 

35-41 percent of the high-severity conifer/mixed hardwood conifer patches. This is roughly half of what 

is retained in Alternative 1. Alternative 3 will retain the most multi-structure early-seral conifer forest 

after accounting for snag retention patches with 41 percent (Table 3EC.7). Single-structure early-seral 

conifer forest will help to provide potential habitat for naturally regenerating vegetation and range from 4-

6 percent across alternatives. Alternative 4 has the highest retention because of the increase in treated area 

where natural regeneration could be relied on. The remaining early-seral conifer condition would 

reintroduce conifers in a variable structure that would mimic natural regeneration spatial patterns. This 

approach would likely retain some percentage of shrub regrowth even outside of the snag retention 

patches. The amount of area retained ranges from 26-31 percent across the alternatives, which would be 

outside NRV (8.6-11.1%). 
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To compare the alternatives to NRV, the multi-structure early-seral conifer forest total (including snag 

retention patches) were calculated as a percent of the total fire area and assessed as one component of the 

successional stages. Alternative 1 retains the most early-seral but exceeded the calculated NRV (25% 

Existing, 15-20% NRV) (Table 3EC.8). The remaining four alternatives range from 14-17 percent and all 

fall closely within the NRV maintaining sufficient area in an early-seral condition. The addition of other 

early-seral conditions (single-structure, variable density) would likely maintain more early-seral habitats 

across a gradient across the King Fire area that would provide important features for a number of 

dependent species. 

The summary of NRV indicates that the King Fire resulted in conditions that exceeded the range (Table 

3EC.9). Conditions after the fire show altered proportions of fire severity, larger patches of high-severity 

fire, and large areas that were reset to early-seral conditions (Table 3EC.9). Prior to the fire, the departure 

from pre-European fire return intervals was high across the fire and will remain in this condition until 

prescribed fire is reintroduced (Table 3EC.9). 

Alternatives attempt to shift these conditions closer to NRV through a number of varying proposed 

actions throughout the fire. All alternatives alter the proportion of high-severity fire although all of them 

still exceed NRV. It is also important to note that all alternatives treat the low and moderate severity areas 

to different degrees. Recent research recommends that fire effects that result in moderate severity fire of 

similar proportion to low-severity fire may be more effective for achieving ecological restoration 

objectives in fire excluded Sierra Nevada mixed-conifer and yellow pine forests and low-severity fire 

effects may be more beneficial to ecological objectives in active fire regimes (Meyer, 2015). This 

emphasizes the importance of reducing treatment in the low and moderate severity areas or minimizing 

this treatment to maintain some proportion on the landscape that meets these criteria, especially since this 

area had been fire excluded (Figure 3EC.10). High-severity patch sizes were well outside the range of 

variability. All alternatives change the distribution and continuity of these patches (Figure 3EC.8). The 

greater number of large (>150 acres) high-severity patches on the landscape bring the landscape further 

from NRV, therefore Alternative 4 would get the closest to meeting NRV from a patch size perspective. 

Prior to the fire, mixed-conifer yellow pine forests were largely departed from the pre-European fire 

return interval. All alternatives propose to treat the landscape with prescribed fire in the next five years. 

The main objectives for these proposals are to break up continuity in early-seral habitat that will be 

largely dominated by shrubs and other herbaceous cover types. The main difference between the 

alternatives is the varying densities of trees that will be planted in the variable density areas. This post-

treatment condition might affect the ability to prescribed burn in the future, although little to no 

information is available on this type of treatment. 

Maintaining multi-structure early-seral conditions is important across the King Fire area for: a) supporting 

wildlife that require post-fire snags and shrubs, b) breaking up the continuity of adjacent seral stages, and 

c) allowing natural succession to proceed. All of the alternatives maintain multi-structure early-seral 

conditions that fall within NRV, although Alternative 3 maintains the highest that still falls within the 

range of NRV. 

Climate Effects 

The few models that have been run to estimate the effects of climate on conifer dominated forests suggest 

increased transition of forest to chaparral, but increased transition of chaparral to grassland as well, both 

trends being driven by increased fire activity (Lenihan et al., 2008) (Figure 3EC12). Cole (2010) studied 

paleoecological data from earlier periods of rapid climate warming in the Pleistocene and suggested that 

current and projected future warming trends could be expected to greatly increase the amount of early-

seral vegetation on the landscape. McKenzie et al. (2004) noted that, given current and projected trends in 

climate and fire, the long-term persistence of late-seral forest in much of the western United States was 

questionable. Based on projections as well as trends already in play in southern California, it seems likely 

that – especially at lower elevations – some proportion of the YPMC forest belt will transition to 
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shrubland and grassland over the next century (Safford 2013). It also seems likely that forest landscape 

structure will become gradually more coarse-grained as fire frequency and severity continue to increase 

and fire suppression efforts continue to lead to forest densification in the rest of the landscape. In all 

alternatives it is likely that a high proportion of early-seral forests will occur on the landscape as future 

climate causes increased fire severity and frequency.  

Tables and Figures 

Table 3EC.1 Literature and Data Sources Used to Estimate the Natural Range of Variation  

in Mixed-Conifer Forests 

NRV reference information are based on a variety of sources which may include modeled estimates, stand 

reconstruction data, historic inventory data, and information from contemporary reference landscapes 

(e.g., landscapes with an active fire regime). “Confidence” refers to the level of certainty in the estimation 

of the NRV based on the number of studies evaluated, the depth and validity of information, and 

applicability to the landscape being compared to NRV. 

Stand or Landscape Variable Literature/Data Sources Confidence 

Proportion of fire severity classes (Safford 2013, Meyer 2015) Medium 

High-severity patch size (Safford 2013) Medium 

Reference fire return intervals (Van de Water and Safford 2011, Safford 2013) High 

Proportion of early-seral stage (Safford 2013) Medium 

 

Table 3EC.2 King Fire-Severity (%) at Different Times During the Fire as Compared to NRV 

Fire Severity NRV 
Percent Burned 

17th September 

Percent Burned 

Outside of the 17th of 

September 

% Total Fire 

Unchanged 10-30 4 21 12 

Low 31-58 12 38 25 

Moderate 15-35 13 20 16 

High 5-11 71 22 47 

*Bolded values are outside of NRV.  

 

Table 3EC.3 Fire-Severity Proportions in Each Severity Class by Alternative 

Severity NRV Alternative 1 Alternative 2 Alternative 3 Alternative 4 
Alternative 

5 

Unchanged 
21 

(10 – 30) 
26 28 28 30 28 

Low 

(0-25%) 

43 

(31-58) 
14 16 15 15 16 

Moderate 

(25-90%) 

26 

(15-35) 
13 12 12 11 12 

High 

(>90%) 

9 

(5-11) 
47 44 44 43 44 

 

 



King Fire Restoration Project  Environmental Impact Statement 

   

110   

Table 3EC.4 High Fire-Severity Patch Metrics in the King Fire Alternatives 

Alternative 
Total High-

severity Acres 

Count 

Patches 
Mean 

Standard 

Deviation 
Maximum 

Largest Patch Area 

Percentage 

King Fire1  39,687 1,446 27 505 17,311 44 

Alt 1 24,233 1,041 23 432 13,661 56 

Alt 2 12,603 1,123 11 81 2,111 17 

Alt 3 14,562 1,189 12 83 2,111 14 

Alt 4 12,019 1,090 11 80 2,051 17 

Alt 5 12,603 1,123 11 81 2,111 17 

1 This includes all areas that had some percentage of conifer dominance including areas that were conifer mixed hardwood and 

excludes the private inholdings. 

 

Table 3EC.5 High Fire-Severity Patch Sizes in the King Fire Alternatives1 

Alternative Patch Size 

 
0 – 10 

acres 

10 – 150 

acres 

150 – 500 

acres 
>500 acres Total 

King Fire 1,555 3,255 2,679 32,198 39,687 

Alt 1 1,106 2,856 3,384 16,887 24,233 

Alt 2 1,253 3,802 3,179 4,369 12,603 

Alt 3 1,388 4,757 3,198 5,219 14,562 

Alt 4 1,240 3,296 2,924 4,559 12,019 

Alt 5 1,253 3,802 3,179 4,369 12,603 

1 This includes all areas that had some percentage of conifer dominance including areas that were conifer  

 mixed hardwood and excludes the private inholdings 

 

Table 3EC.6 Pre-European Fire Return Intervals (PFRI) from the Centuries Preceding 

Euroamerican Settlement for Yellow Pine and Mixed-Conifer Forests in California  
(Van De Water And Safford 2011) 

Forest type Mean Median 

Mean 

Min 

Mean 

Max 

Number of 

sources 

      

Yellow pine 11 7 5 40 24 

      
Dry mixed-conifer 11 9 5 50 37 

      

Moist mixed-conifer 16 12 5 80 53 

      
 

 

 



Environmental Impact Statement  King Fire Restoration Project 

   

   111 

Table 3EC.7 Early-Seral Coniferous Conditions Classified by Level of Treatment  

(definitions provided in text) and 

Percentage of Conifer Dominated High-severity Fire in the King Fire 

Seral Gradient Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5 

Multi-structure early-

seral conifer forest 
61 32 37 30 32 

Snag Retention Patches - 3 4 5 3 

Multi-structure early-

seral conifer forest Total 
61 35 41 35 35 

Single-structure early-

seral conifer forest 
- 4 4 6 4 

Variable density early-

seral conifer forest 
- 31 26 26 31 

Total high-severity 

(acres) 
39,687 39,687 39,687 39,687 39,687 

 

 

Table 3EC.8 Early-Seral Coniferous Conditions Classified by Multi-Structure 

Early-Seral Forest as a Percent of Total Fire Area 

Early-seral 

Conditions 
NRV Alternative 1 Alternative 2 Alternative 3 Alternative 4 

Alternative 

5 

Multi-

structure 

early-seral 

forest total 

(acres) 

- 24,238 13,839 16,300 13,739 13,839 

Percent of 

Total Fire 

Area 

15-20 25 14 17 14 14 

 

 

Table 3EC.9 Summary of Current Ecological Conditions in the King Fire as Compared to NRV. 
Conditions Are Noted As “Unknown” If Current Data Was Unavailable For Comparison. 

Stand or Landscape Variable 
Within 

NRV? 
Direction of Departure 

Alt(s) Bring Variable 

Closest to NRV 

Proportion of fire severity classes No Increased high-severity fire Alts 2, 5 

High-severity patch size No Increase in large patches Alt 4 

Reference fire return intervals No Longer FRI Alt 3 

Proportion of early-seral stage No 
Increase in early-seral 

forests 
Alt 2, 3, 5 
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Figure 3EC.2. Preliminary Vegetation Severity Map (RAVG) 

Classified by the Composite Burn Index (CBI) 
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Figure 3EC.3 Mean (±SD) Fire-Severity Proportions in Each Severity Class Based on NRV and 

Resource Objective Wildfires in the National Forests of the Southern Sierra Nevada (Meyers, 2014) 
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Figure 3EC.4 Vegetation fire severity was dependent on the dominant weather during the 

respective burn period. Fire Severity Throughout the Entire Fire Progression (A), Fire Severity on 

September 17 (B), and Fire Severity on All Days Excluding September 17th (C)
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Figure 3EC.5 Histogram of High-Severity Conifer Mixed Patches on the King Fire. 

Acres are on a logarithmic scale. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3EC.6 Examples of Mixed-and High-Severity in the King Fire. The left panel burned on 

9/16/2014 in moderate weather conditions. This resulted in patches of unburned or surface fire that had 

only isolated mortality in the canopy and patches of high severity with >90 percent mortality. The right 

panel burned on 9/17/2014 in extreme weather conditions leading to large patches of high severity with 

>90 percent mortality.
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Figure 3EC.7 Canopy View of a High Fire Severity Patch (Upper) and a Moderate Severity Patch 

Within the King Fire

Hellhole Reservoir 
Silver Creek 
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Figure 3EC.8 Conifer Dominated High-Severity Patches in Four Size Classes 

(0-10, 10-150, 150-500, and >500 acres) in the four alternatives. 

Alternative 5 is similar to Alternative 2 
 

 

Patch Size Class

0 - 10 acres

10 - 150 acres

150 - 500 acres

>500 acres
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Figure 3EC.9 Fire History by Decade Within the King Fire Perimeter



Environmental Impact Statement  King Fire Restoration Project 

   

   119 

 

Figure 3EC.10 Mean Percent Fire Return Interval Departure in the King Fire 
Warm Colors are Experiencing More Fire Than Under Pre-Euroamerican Condition, 

Cool Colors are Experiencing Less Fire.
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Figure 3EC.11 Average Landscape Conditions for Pre-Settlement YPMC Forests as 

Predicted by LANDFIRE Bps State and Transition Models for LANDFIRE Modeling Region 6. 

Only applicable on landscapes greater than about 5,000 hectares in area. See text for definitions of 

successional classes. 

  

 

Figure 3EC.12 Lenihan et al. (2008) Modeling Results for the Sierra Nevada –  

Current  vs. Future Projections of Vegetation Extent 

These Ecological Sections include most of the Sierra Nevada west slope. The GFDL-B1 scenario = moderately drier 

than today, with a moderate temperature increase (<5.5° F); PCM-A2 = similar ppt. to today, with <5.5° temp. 

increase; GFDL-A2 = much drier than today and much warmer (>7.2° higher). All scenarios project significant loss 

of subalpine and alpine vegetation. Most scenarios project lower cover of shrubland (including west side chaparral 

and east side sagebrush), due principally to increasing frequencies and extent of fire. Large increases in the 

hardwood component of forests are projected in all scenarios. Large increases in cover of grassland. Figure from 

Safford et al. (2012b). 
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Economics  

Affected Environment 

The harvest of dead trees provides wood products to the local economy, such as sawlogs, firewood, and 

biomass for electricity production. The sale of marketable dead trees for utilization as lumber provides 

revenue to the Forest Service that can be used to offset some of the costs of restoration projects 

incorporated in the project such as road reconstruction, fuel treatment, and reforestation.   

Logs and lumber are usually measured in board feet. A board foot represents a solid piece of  wood 12 

inches wide, 12 inches long, and 1 inch thick. Board feet are usually expressed as per thousand board feet 

(MBF). This is the timber industry standard for measuring logs and lumber. 

An estimated 580 million board feet of timber was killed in the fire. This estimate is based on the acreage 

inventory of trees equal to or greater than 11 inches in diameter (California Wildlife Habitat Relationships 

size class 4 and above) in all densities from sparse to dense, and applying 24 MBF/acre prorated by fire 

basal area mortality class. The 24 MBF/acre is the average volume measured in field sampling within the 

King Fire on National Forest System lands. 

The board-foot volume and value of fire-killed trees is lost rapidly. Insects (primarily beetles), fungi, and 

weather all act as deterioration agents in fire-killed timber. Insect activity usually precedes fungal activity 

and provides a mechanism for introducing fungi that accelerate sapwood deterioration. Fungal decay, 

once introduced, will deteriorate the sapwood ahead of any insect damage. Decay causes reductions in 

strength properties of wood, rendering the wood useless from a structural standpoint, and thus decreasing 

useable log volume. Insects such as ambrosia beetles and roundheaded borers, among others, introduce 

stain fungi and create boring holes that destroy the structural integrity of wood. In addition to the 

deterioration caused by stain, decay, and insects, weather checking also contributes to loss.  Weather 

checking is cracks that form vertically in the wood as the tree dries out. With time, the cracks go deeper 

into the log. In the portion of the log that is checking, the log is unusable for manufacturing boards.  

By the second year following the fire, most trees 

have significant sapwood decay and weather 

checking, with small trees deteriorating faster 

than large trees (refer to the charts below) 

(Lowell, 1992; Kimmey, 1955). The average 

volume loss of timber in the King Fire is 

expected to be 37 percent one to two years 

following the fire, based on field timber 

measurements and deterioration rates published 

in the Region Five Chapter 20 Supplement to the 

Forest Service Handbook 2409-12 - Timber 

Cruising (USDA, 2010). After one year 

following the fire, blue stain in ponderosa and 

sugar pine is expected to be significant (45% of 

ponderosa pine volume, 75% of sugar pine) 

(Lowell & Cahill, 1996; Lowell, 1992). Blue 

stain seriously affects the lumber grade and 

value. The window of opportunity for 

implementing restoration treatments is therefore short. Without the recouped value of dead trees, 

implementation of other restoration treatments may be jeopardized without supplemental funds. 

Figure 3E.1   Taken within the Star Fire on the Tahoe 

National Forest one year following the fire. The photo 

depicts weather checking taking place. 
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Sawmills tributary to the Eldorado National Forest lands include Sierra Pacific Industries’ (SPI) sawmills 

in Lincoln, Standard, Oroville, and Chinese Camp, California, and Trinity River Lumber Company with a 

log yard in Oroville, California. The SPI mill at Lincoln is the closest mill to the King Fire. Total capacity 

at these mills is approximately 340 million board feet; however, these mills are impacted by logs from the 
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Figure 3E.2:  Blue stain in board milled from fire 

killed tree one year after Star Fire. 

Figure 3E.3:  Board-foot deterioration 

of 20-inch diameter trees, based on tables 

found in “Deterioration of Fire-Killed and 

Fire-Damaged Timber in the Western 

United States,” Eini C. Lowell et al, 1992, 

and “Rate of Deterioration of Fire-Killed 

Timber in California”, James W. Kimmey, 

1955  

 

Figure 3E.4  Board-foot deterioration of 

30-inch diameter trees, based on tables 

found in “Deterioration of Fire-Killed and 

Fire-Damaged Timber in the Western 

United States” Eini C. Lowell et al, 1992, 

and “Rate of Deterioration of Fire-Killed 

Timber in California,” James W. Kimmey, 

1955 

 



Environmental Impact Statement  King Fire Restoration Project 

 

   

  123 

Rim Fire, American Fire, and private land harvesting on the King Fire as well as other timber from 

private lands. Collins Pine, SPI at Quincy, and other mills further north have an additional 210 million 

board feet capacity; however, haul cost to these mills is prohibitive without a cost subsidy or back haul 

opportunities (where lumber trucks would otherwise return to the mill empty).   

Biomass power plants in Rocklin, Woodland, and Ione, California, and other facilities that utilize biomass 

are potentially available as markets for the dead trees on the King Fire; however, costs of in-woods 

processing and transportation to these facilities generally exceed the revenue that might be generated. 

Capacity is also a function of available loggers and trucks. Logging capacity is diminished due to the fire 

salvage continuing on the Rim Fire, private lands on the King Fire, and elsewhere. 

Environmental Consequences 

Effects Analysis Methodology 

The following methodology was used in determining economic effects: 

 Estimates were made of merchantable timber volume per acre based on field sampling within 

proposed areas of salvage harvest expanded to the total salvage area by alternative.  

 Estimates of timber deterioration were applied based on the Region Five Chapter 20 Supplement 

to the Forest Service Handbook 2409-12 - Timber Cruising (USDA, 2010). 

 Estimated timber value was determined based on USFS Region Five timber appraisal and logging 

costs spreadsheets (Region Five TEA and ATEAM Appraisal Spreadsheet, Version 3.0 - 

7/23/2012; Log Cost 15.0 - Stump to Truck Logging Appraisal dated February 4, 2015; Haulcost 

15.0 - Region Five Trucking Cost Appraisal). The appraisals developed for this analysis can be 

found in the project file and are incorporated by reference into this EIS. 

 Estimated costs of treatment were calculated based on contract prices for similar work, 

constructed costs, and Forest Service experienced costs. 

Direct, Indirect, and Cumulative Effects of Alternative 1 

Under Alternative 1, no timber volume or value is recovered from the project area, and no implementation 

costs are incurred. Costs associated with future restoration, if any, would not be offset by timber revenue 

and implementation of any future projects in the fire area would be dependent on Congressional 

appropriations or other funding sources.  

Direct, Indirect, and Cumulative Effects of Alternatives 2, 3, 4, and 5 

The anticipated timber volume, expected revenue that could potentially be received by the Government 

for the sale of the dead and dying trees, and costs of Alternatives 2, 3, 4, and 5 comprise the direct and 

indirect effects and are displayed in the tables below.   

Table 3E.1 shows the estimated timber volume under each alternative. The volume per acre was 

calculated based on approximately 100 tree measurement plots taken in the field within proposed salvage 

units.  Adjustments in volume per acre of timber harvest were made to account for estimated effects of 

snag retention patches, mortality levels, and deterioration expected within one to two years following the 

fire.  The resulting volume per acre was applied to the acreage of salvage and hazard tree removal.  

Deterioration estimates are from the Region Five Chapter 20 Supplement to the Forest Service Handbook 

2409-12 - Timber Cruising (USDA, 2010).      
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Table 3E.1 Estimated Sawtimber Salvage Volume (MMBF1) for Alternatives 2, 3, 4, and 5 

Alternatives 2 3 4 5 

Total Estimated Timber Volume Killed 

as of the Time of the Fire   
580 580 580 580 

Total Estimated Timber Volume Killed 

with 1-2 Year Deterioration   
378 378 378 378 

Total Estimated Timber Volume 

Harvest with 1-2 Year Deterioration   
163 122 222 163 

Total Estimated Volume Remaining on 

Site with 1-2 Year Deterioration   
214 255 156 214 

Percent Harvest of Total Timber 43% 32% 59% 43% 

           1 million board feet 

Table 3E.2 displays the anticipated revenue and cost by alternative. One of the purposes of the project is 

to generate funds to potentially offset the cost of restoration activities. Revenue is generated from the sale 

of timber that can be manufactured into wood products. Lumber is the highest value product and the only 

product with a revenue-generating potential. Other products such as chips for power plants generally do 

not generate revenue because the cost of processing and transportation exceeds the value.   

The revenue estimates from the sale of timber are based on the value of logs delivered to a sawmill minus 

the costs for getting those logs from the woods to the mill. The logging costs include falling (cutting 

down the tree), yarding or skidding (transporting the tree/log from the woods to a road), processing the 

tree into logs, loading logs onto trucks, transporting logs to the mill, erosion prevention treatments, slash 

treatment, road maintenance on haul roads, and fire precautionary measures. The appraisal used for the 

transportation cost assumed haul to the closest sawmill at Lincoln, since Forest Service Policy (USDA, 

2013) requires that the appraisal point be to the most advantageous location from the transportation 

standpoint.   

Fuel treatment costs include removing nonmarketable bole wood, felling of small trees and hazard trees 

that aren’t removed, mastication, and piling and burning. Road repair costs are estimated based on cost 

per mile for similar work on other contracts. Reforestation costs include tree planting and release. 

Watershed sensitive area treatment costs include mastication, tillage, and hand work. Some of these costs 

could be covered by the exchange of goods for services in a stewardship contract, from excess timber 

receipts collected and retained from this and other stewardship contracts for the purpose of funding 

resource-related work within a stewardship project area, from the Knutsen Vandenberg Fund (KV) which 

provides for the expenditure of stumpage payments for renewable resource improvement within the area 

bounded by the timber sale, or from other sources including appropriations and grants. For all 

alternatives, the anticipated costs exceed the revenue from the sale of timber.   

  



Environmental Impact Statement  King Fire Restoration Project 

 

   

  125 

Table 3E.2 Anticipated Revenue and Costs for Alternatives 2, 3, 4, and 5                                          

(rounded to the nearest $1,000) 

Alternatives 2 3 4 5 

Sawtimber Value  $ 8,412,000  $ 5,926,000 $11,986,000  $ 8,412,000 

Road Repair Costs1  $    644,000  $    644,000 $     644,000  $    644,000 

Non Marketable Tree 

Removal to Landings (in 

conjunction with salvage 

logging)2 

 $ 2,432,000  $ 1,791,000 $  3,568,000  $ 2,432,000 

Mechanical Biomass  $ 1,518,000  $ 1,328,000 $  1,642,000  $ 1,518,000 

Mastication   $    809,000  $    589,000 $     821,000  $    809,000 

Hand Cutting Hazard Trees & 

Leave in Place 
 $      42,000  $      36,000 $       30,000  $      42,000 

Hand Cutting with Piling  $ 1,265,000  $    939,000 $  1,192,000  $ 1,265,000 

Pile Burning  $    138,000  $    73,000 $     150,000  $    138,000 

Prescribed Burning   $    142,000  $    142,000 $     142,000  $    142,000 

Tree Planting3  $ 3,179,000  $ 2,229,000 $  3,322,000  $ 3,179,000 

Hand Release4  $    772,000  $10,944,000 $     787,000  $    772,000 

Herbicide Release5  $ 4,140,000  $                0 $  4,344,000  $ 9,314,000 

Watershed Sensitive Area 

Treatments 
 $    181,000  $    181,000 $     181,000  $    181,000 

Total Costs $15,262,000  $18,896,000 $16,822,000  $20,436,000 

Revenue Minus Cost - $6,850,000 -$12,970,000 - $4,836,000 -$12,024,000 

Percent of Total Cost 

Potentially Funded 
55% 32% 71% 41% 

¹ Road costs are based on average of $7,000/mile 

² Non-marketable tree removal costs are based on stump-to-truck appraisal costs for trees </= 20” diameter estimated to 

deteriorate over 1 to 2 years post fire 

3 Costs are for initial planting; assumes no interplanting 

4 Assumes three release treatments will be needed 

5 Assumes one initial treatment and one follow-up on one-third of the acres for Alternatives 2 and 4; and 3 radial treatments 

for Alternative 5 
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There is sufficient potential mill capacity to process the logs from this project as well as the private 

logging; however, there are no assurances that this capacity will be available, or that mills will choose to 

manufacture burned logs in lieu of green logs from other projects. Due to deterioration of smaller fire-

killed trees, small log mills would only be expected to manufacture logs from the King Fire in 2015. The 

SPI mill at Chinese Camp, one of the Lincoln mills, and one of the Quincy mills are small log mills. The 

Trinity River mill can only manufacture burned logs within one year of the fire due to lack of kilns to dry 

the lumber and kill any wood-boring insects. Based on discussions with mill representatives and current 

estimates of available capacity, approximately 135 million board feet would be available at mills closest 

to the King Fire and an additional 100 million board feet at mills further away in 2015 and 2016.  

Transportation to mills further away would reduce revenue commensurate with the increased 

transportation cost. Available mill capacity is subject to fluctuation due to the uncertainty of estimates of 

timber volume from private land within the King Fire and National Forest timber remaining to be hauled 

from the Rim and American fires. In addition, the continuing drought could exacerbate insect activity and 

increase tree mortality on the National Forest and private lands, increasing the demand on mills to process 

this volume. 

An additional 41 million board feet remain to be harvested from thinning and small salvage projects under 

contract on the Eldorado National Forest and approximately 29 million board feet is currently planned to 

be sold in 2016. It is likely that harvest of timber under contract would be delayed pending completion of 

fire salvage on public and private lands. The Regional Forester, Pacific Southwest Region, authorized 

one-year urgent removal extensions for undamaged National Forest timber sale contracts to facilitate the 

timely removal and processing of fire-killed timber on private lands from the King Fire (USDA, 2015). 

Sources of additional revenue would be funds appropriated to the Eldorado National Forest for resource 

management, retained receipts collected on other stewardship projects within the Eldorado National 

Forest, and grants. The 2015 appropriated funds allocated to the Forest are already programmed to meet 

the costs of personnel assigned to the King Fire Restoration Project planning effort and projects elsewhere 

on the Forest. It is uncertain to what extent additional funds would be available to contribute to paying for 

implementation of projects in the King Fire, since funds to the ENF are based on annual appropriations 

from Congress that are allocated from the Washington Office of the Forest Service through the Regional 

Office. Appropriated money for reforestation may be available but is uncertain. Competition for these 

funds occurs among the 18 National Forests in California and the amount available varies from year to 

year. There is, therefore, no guaranteed appropriated funding for projects within the fire. The ENF 

currently has approximately $200,000 of retained receipts from other stewardship projects that could be 

spent within the King Fire once it is approved as a stewardship project, but no allocations have been 

made. Additional collections of $1,500,000 are anticipated within the next three years if harvesting occurs 

on existing stewardship contracts; however, delays on those contracts are anticipated due to shifting 

logging resources to the King Fire. 
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Fire and Fuels  

Affected Environment 

Post-Fire Conditions 

The King Fire experienced a mix of severity across the landscape. Predominately the northern section of 

the fire area from Saddle Mountain to Hellhole experienced high-severity fire effects (fewer than 75% 

basal area loss) with the flanks of the fire in the same area representing a mix of low and moderate fire 

severity (Estes 2015). 

The southern portion of the fire area burned in a mixed pattern with pockets of high-severity fire patches. 

Low-to-moderate severity burn areas intermix with high-severity areas to break the continuity of high-

severity patches, compared to the northern portion of the fire area (Estes, 2015).  

Post-fire conditions were assessed through remote sensing and field observations. The burn severity of the 

fire was mapped (see Figure 1.1 in Chapter 1) utilizing The Rapid Assessment of Vegetation Condition 

after Wildfire (RAVG) process. The RAVG products are based on a seven-class basal area loss layer. In 

the context of RAVG analysis, basal area loss measures the percent change in basal area or tree cover 

(relative number of live trees on the site) from the pre-fire condition. Basal area loss is expressed as four 

classes of percent change in tree cover and is measured in square feet. Basal area loss does not describe a 

permanent loss of basal area within a forest, but simply describes the amount of change in the live tree 

cover immediately (30 days) after wildfire containment. The use of burn severity classification does not 

have the ability to quantify or predict secondary or tertiary fire effects, such as erosion, tree mortality, 

nutrient cycling, and vegetation recovery. 

Fire severity is defined and reported in terms of basal area (BA) loss. The seven-class basal area loss layer 

is grouped into the following four classes for the GIS overlay analysis: 

 Class 1 =   0% - less than 25% BA loss  

 Class 2 = 25% - less than 50% BA loss  

 Class 3 = 50% - less than 75% BA loss  

 Class 4 = 75% - 100% BA loss  

 

Table 3FF.1 King Fire Burn Severity 

Fire Severity 

Private Land 

Acres 

National Forest Land 

Acres 

Total 

Acres Percent 

Low 13,321 25,796 39,117 41% 

Low/Moderate 1,551 3,500 5,051 5% 

Moderate/High 1,407 2,856 4,263 4% 

High 17,265 31,261 48,526 50% 

Total 33,544 63,413 96,957 100% 

 

The effects of the King Fire on the vegetation vary based on the properties and amount of existing 

biomass (or fuel) in the forest stand, weather conditions, and topography (Estes 2015).  

In the low-severity burn areas, 50 to 90 percent of existing surface fuels were consumed and most trees 

less than 10 inches diameter at breast height (dbh) were killed. Most trees over 10 inches dbh have 

varying degrees of scorch, but survived initially. In the moderate-severity burn areas, pockets of trees in 

all size classes were completely killed. In the high-severity burn areas, up to one 100 percent of the trees  
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are dead, with most foliage completely consumed. Surface fuels and associated groundcover in moderate 

and high-severity burn areas have been greatly reduced, if not entirely eliminated. 

Within high-severity areas, duff, conifer, and hardwood litter; saplings; small and large dead material, and 

canopy foliage and small branches were consumed. The result is a high density of standing dead trees that 

are storing a tremendous amount of biomass available for future surface fuel accumulation. In moderate-

severity fire areas, surface fuels were consumed leaving the canopy structure primarily intact; however, 

the conifer and hardwood canopies now have generally brown foliage. Surface and some mid-story 

canopy fuels were partially consumed in low-severity stands; the dominant overstory trees remain 

virtually unaffected by the fire because canopy base heights were high enough in combination with 

favorable weather conditions restricted crown fire initiation. 

Figure 3FF.1 Canopy View of High-Severity Fire 

 

High-severity patches (basal area loss fewer than 90%) occurred across approximately 50 percent of the 

landscape, ranging in size from .22 to 17,311 acres of contiguous burned areas (Figure 3FF.2). The high-

severity, (fewer than95% mortality) mixed conifer patches covered 39,687 acres on both NFS and private 

lands. There were 1,446 patches within this area of which the median patch size was 0.67 acres and the 

mean patch size was 27 acres with a standard deviation of 505 acres. The total area burned was weighted 

heavily toward large patches; 88 percent of the total high-severity area was in patches fewer than 150 

acres, which only comprised 1.1 percent of the total number of patches. The largest patch made up 44 

percent of the total high-severity patches (Estes, 2015). 
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Figure 3FF.2 High-Severity Patches on the King Fire 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3FF.3 Large High-Severity Patches Surrounded by Mixed-Severity 
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Figure 3FF.4 Photo from Eleven Pines Road, Mid-Slope, North of the Rubicon River 

Fire burned intensely through area on September 17th, with bark consumed or 

sheared off of the smaller tree branches. 

Moderate-to high-severity fire areas experienced similar conditions; surface fuel loadings were primarily 

fully consumed, and pockets of larger downed fuels remain visible on the surface. Generally, full 

consumption occurred within all categories of surface fuel loads (i.e., small branches, twigs, and large, 

downed, woody debris); dead needles continue to fall from the canopy covering the forest floor. The 

crown fuel profile varied with some trees being consumed by the fire and other trees retaining needles in 

the tree canopy. Overall, the majority of the overstory canopy burned intensely enough to result in brown 

needles with few green needles remaining on conifer trees and with full consumption of hardwood 

species. 

In the remainder of the burned areas (44,168 acres), the fire created a mosaic, leaving trees with brown 

needles and surviving trees, as well as surface fuels ranging from completely consumed to pre-fire levels. 

New fires in this area of the project will burn with mixed fire severity. A mixed-severity fire exhibits a 

wide range of effects on the dominant vegetation, from little effect on soil heating or overstory vegetation 

to complete canopy mortality or extensive soil heating. 

Fuels reduction projects that have aimed to reduce surface fuel loading and overall spread and intensity of 

fires have been occurring within the fire area for the previous 20 years. Recent treatments have aimed to 

reduce fire spread and intensity by reducing natural accumulations of surface fuel loadings and by 

thinning understory vegetation to reduce the likelihood of crown fire initiation. 

There are some areas where plantations or prior fuel treatments (thinning and machine piling) changed 

King Fire behavior. This tended to occur when fire behavior was moderated because of weather or 

because it was burning laterally with less intensity. Fire often moved around very young plantations or 

dropped to the ground and burned as a surface fire in thinned areas (Figure 3FF.5).  
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Figure 3FF.5 Young Plantation with Partial Scorch, 

but with some green foliage, compared to heavy scorch and crown foliage consumption  

in adjacent mature forest in the distance. (Photo by Scott Stephens) 

 

 

From below the thinned areas burned intensely or very intensely, depending upon the amount of surface 

fuels. Most thinned areas also took heat from adjacent burning forests. In most situations, heat built up 

from combustion of the dry fuels in the denser mature forest or in older plantations, and this resulted in 

scorched needles in the adjacent, less dense areas. 

Pre-Fire Conditions 

Fire has been an ecological force in the Sierra Nevada since the retreat of the Tioga glacier more than 

10,000 years ago. Flammable fuels, abundant ignition sources, and hot, dry summers combine to produce 

conditions conducive to an active fire role. Whereas this role has varied over the millennia as climate has 

changed, fire continues to shape vegetation and other ecosystem components. Fire’s role is also 

influenced by the elevation gradient of the Sierra Nevada, which affects fuels, ignition sources, and 

climate (Sugihara, Neil G.; Wagtendonk, Jan Van; Shaffer, Kevin E.; Fites-Kaufman, Joann; Thode, 

Andrea E. 2006). 

In many places in the western United States, organic matter is produced at a higher rate than it can be 

cycled by decay. The accumulation of this woody material may increase the likelihood of severe, stand-

replacing wildfires. Over time, fuels build up and become more continuous in distribution. As a 

consequence, subsequent occurrence of high-severity fires results  generally greater changes in plant 

compositions and structure than would occur if the communities had been subjected to more frequent 

low-intensity fires (DeBano, Neary, & Folliot, 1998), as was common in pre-European times. As the 

frequency of low intensity fires has decreased throughout the West, including in the King Fire area, fuels 

have accumulated. High fuel levels create the potential for fires that are uncharacteristically intense (Agee 

& Franklin, 2003). Relative risk compared to other forested areas is elevated in areas of human 
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development, and high recreational use, and along major roads. There is a need to reduce fuel loadings to 

meet desired levels and to reduce adverse impacts from future wildfires. 

Before fire suppression, forests in this area were subject to frequent, low intensity fires that resulted in 

open, fire-resistant stands of trees and openings of variable size. This heterogeneous pattern has been 

replaced by a more homogenous pattern of smaller openings and dense forests. Pre-fire conditions 

consisted of uniform fuel comprised of dense trees, shrubs, and woody debris on the forest floor. Dead 

fuels contributed to surface fuel loading and decay slowly; small, shade-tolerant trees fill in the mid-story 

canopy connecting surface fuels to the upper-canopy fuel profile (ladder-effect) of the larger, fire-resilient 

trees on the landscape, resulting in high-fire severity in many forested stands (Sugihara, Neil G.; 

Wagtendonk, Jan Van; Shaffer, Kevin E.; Fites-Kaufman, Joann; Thode, Andrea E. 2006). 

Fuels 

Prior to the fire, a mix of forested and non-forested vegetation existed within the King Fire area. A large 

portion of the fire area had not seen fire in over 100 years. Within the southern portion of the fire area, the 

1992 Cleveland Fire and 1959 Ice House Fire were the last large fires recorded. Forest management 

activities differ upon the landscape, as private timberlands intermix with National Forest System lands. 

Within unmanaged forested vegetation, ground fuels had high-duff loadings along with large amounts of 

surface fuel accumulations. Small saplings and shrubs provided a uniform and continuous fuel bed into 

the overstory canopy fuels.  

Fuels reduction projects that have aimed to reduce surface and ladder fuel loading and to reduce overall 

spread and intensity of fires have been occurring within the fire area for the previous 20 years. Recent 

treatments aim to reduce fire spread and intensity by reducing natural accumulations of surface fuel 

loadings and thinning understory vegetation to reduce the likelihood of crown fire initiation.  

Overall, live and dead vegetation within the fire area was continuous and dense. Mature forests and older 

plantations were the primary vegetation types. Ponderosa pine, Douglas fir, and white fir were the 

primary conifer trees. Black oak was present in various amounts, especially in the Rubicon River Canyon. 

In the steeper and rockier slopes of Silver Creek and the Rubicon River Canyons, canyon live oak was 

prevalent.  

For a complete detailed assessment of the vegetation conditions, see the Vegetation Analysis (Chapter 3). 

Fire History 

Fire plays a pivotal role in reshaping and maintaining mixed-conifer ecosystems. It is characterized by the 

fire regime attributes that describe the pattern of fire occurrence, behavior, and effects. Temporal 

attributes include seasonality and fire return interval. Spatial attributes are fire size and spatial complexity 

of the burns. Magnitude attributes are fire intensity, fire severity, and fire type. Many species and most 

plant communities show clear evidence of adaptation to recurrent fire, further demonstrating that fire has 

long been a regular and frequent occurrence. This is particularly true in the chaparral and mixed-conifer 

communities, where many plant species take advantage of or depend on fire for their reproduction or as a 

means of competing with other biota. In many areas, frequent surface fires are thought to have minimized 

fuel accumulation, keeping under-stories relatively free of trees and other vegetation that could form fuel 

ladders to carry fire into the main canopy (Sierra Nevada Ecosystem Project, 1996). 

An analysis of the recorded fire history for the project area and its immediate surroundings indicates that 

fire continues to influence the landscape. The data, from which Table 3FF.2 and Figures 3FF.6-3FF.7 are 

derived,  is the recorded fire history for the Eldorado National Forest from 1901 to 2014. It is understood 

that these data do not contain all of the fires that actually occurred due to numerous reasons (lack of 

reporting, differing priorities over the decades, loss of records, etc.).  
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Table 3FF.2 - Fire History by Decade 

Decade Acres Burned by Decade 

1910 896 

1920 18,436 

1930 40,407 

1940 13,644 

1950 4,635 

1960 102,168 

1970 13,271 

1980 17,957 

1990 6,103 

2000 23,331 

2010 35,590 

2015 98,288 

Total 374,726 

 

 

Figure 3FF.6 King Fire History 2014 Large (greater than 100 acres) Fire History 

Acres, for Large Fires Originating Within a 15-mile Buffer of the Project Area (1901-2014) 
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Figure 3FF.7 Spatial Fire History 2014 Large (greater than 100 acres) Fire History 

Acres, for Large Fires Originating Within a 15-Mile Buffer of the Project Area (1901-2014) 

 

 

The data indicates that between 1901 and 2014, at least 374,726 acres within and adjacent to the project 

area have been affected by wildland fire. Wildland fire is, and will continue to be, a major influence on 

the vegetation and condition of the area. 
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Fire Behavior Synopsis 

Fire behavior was active and intense throughout the first four days of the King Fire. The fire grew steadily 

each day, progressing at least three to four miles on two to three active heads each day. Burning periods 

were long, with active fire reported in the morning (before 10:00 a.m.). Typically, active fire begins at 

1:00 p.m. in the area. Multiple heads of the fire developed with extensive areas (less than1,500 acres) of 

intense heat detected by National Infrared Operations (NIROPS) aircraft (infrared mapping) each day. 

Torching and crowning were observed daily. Frequent spotting with high probabilities of ignition 

occurred daily (less than98%). Most spotting was at moderate distances (one-quarter to one-half mile), 

but sometimes at distances that are at least one to two or more miles. On the 17th of September, the fire 

burned all night and infrared images at 2:00 a.m. showed three areas of intense heat covering more than 

4,000 acres. It began burning actively in the morning; by 11:00 a.m. to noon firefighters had pulled back, 

and in the afternoon the fire ran between 14 and 18 miles. Spotting was observed more than two miles 

ahead of the main fire at several locations on this day. A large, wide, long column was visible from Lake 

Tahoe and as far as the Bay Area. This fire behavior is unprecedented for the area (Fites-Kaufman, 2015). 

Conditions and fire behavior point to a predominantly fuel-driven fire, with convective heat buildup and 

interaction with the Rubicon River Canyon in a “chimney effect.” Fuels were very dry. Fuel loading was 

high and continuous. Winds at the area weather stations were not particularly great. Winds at the head of 

the fire were reported as very high, generated by the fire. There were three large heads of the fire, with 

extensive areas of intense heat. These likely began to interact early in the day, creating fire-induced winds 

and the pyrocumulus cloud formation. Once the fire entered and burned near and in the Rubicon River 

Canyon, additional acceleration of the fire occurred upslope and up canyon through a “chimney” fire 

effect. Needle-freeze near and in the canyon at the Ellicot bridge shows westward winds. The Remote 

Automated Weather Stations (RAWS) were all showing southwest winds. Above the bridge, the needle 

freeze becomes aligned with the canyon orientation. The simulation of the fire run in the canyon using the 

Viegas Canyon Acceleration Model shows that it may have traveled eight to ten miles in two to three 

hours. It is unknown whether the mechanism of spread was spotting or convective acceleration. It was 

likely both (Fites-Kaufman, 2015). 

Environmental Consequences 

Effects Analysis Methodology 

The fire and fuels analysis takes into consideration the three elements that affect fire behavior-fuels, 

weather, and topography and how the interactions of these elements affect fire suppression capabilities, 

and resistance to control. The National Wildfire Coordinating Group (2012) defines resistance to control 

as the relative difficulty of constructing and holding a control line, as affected by resistance to line 

construction and by fire behavior. These elements are discussed in more detail below.    

The influence of fuels, weather, and topography plays a role in the ability to effectively suppress 

unplanned ignitions. The high density of fire-killed trees within the King Fire Restoration Project area 

presents a unique hazard to firefighters and promotes future problem fire behavior since dead trees  are 

both ember producers and receptors to fire ignition. Over time, dead trees fall and, combined with new 

vegetation that establishes across the fire area, contribute to surface fuel loadings. The result is the need 

for additional kinds and types of fire equipment and for increased fireline production rates to control an 

unplanned ignition. 

A combination of field-collected data, geospatial data, fire modeling, professional judgment, and literature 

review is used to provide a landscape-level analysis of potential fire behavior and the environmental 

consequences of the project.    

Problem fire behavior is fire activity that presents potential hazards to fireline personnel. Extreme fire 

behavior can include specific elements – rapid rate of spread, intense burning, spotting and crowning 

(National Wildfire Coordinating Group, 1994). Fireline personnel observe current fire behavior 
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characteristics (i.e., flame length, rate of spread, crown fire activity, spotting) and numerous 

environmental conditions on a constant basis to anticipate and predict expected fire behavior, to determine 

strategies, and to implement tactics to safely contain a wildland fire (National Wildland Coordination 

Group, 2006). Environmental conditions contributing to extreme fire behavior potential include fuel 

moistures less than six percent, temperatures greater than 85°F, and surface wind speeds greater than 18-

23 mph (Estes, 2015).  

Fuels   

Predicting the expected behavior and effects of wildland fire is an essential task in fire management. 

Mathematical surface fire behavior and fire-effects models and prediction systems are driven in part by 

fuelbed inputs such as load, bulk density, fuel particle size, heat content, and moisture of extinction. To 

facilitate use in models and systems, fuelbed inputs have been formulated into fuel models. A fuel model 

is a set of fuelbed inputs needed by a particular fire behavior or fire effects model. Different types of fuel 

models are used in fire science; the 2005 set of standard fire behavior fuel models were used in the King 

Fire Restoration Project fire and fuels analysis (Scott & Burgan, 2005). 

Fire behavior fuel models are used as input to the Rothermel (1972) fire spread model and serves as the 

foundation to form most fire behavior modeling systems used in the United States. The fire behavior fuel 

model input set includes the following criteria:  

 Fuel load by category (live and dead) and particle size class (0-0.25 inch, 0.25-1.0 inch, and 1.0- 

3.0 inches diameter); 

 Surface-area-to-volume (SAV) ratio by component and size class; 

 Heat content by category; 

 Fuelbed depth; and 

 Dead fuel moisture of extinction.  

Fuels are classified into four categories by which they respond to changes in moisture. This response time 

is referred to as time lag. The four categories are: 

 1-hour fuels: up to 1/4 inch in diameter. 

 10-hour fuels: 1/4 inch to 1 inch in diameter. 

 100-hour fuels: 1 inch to 3 inches in diameter. 

 1,000-hour fuels: 3 inches to 8 inches in diameter. 

Size, type, vertical arrangement, horizontal continuity and packing ratio all contribute to a fuels 

availability to ignite and consume as well as its contribution to fire spread and intensity. Key visual 

indicators of extreme fire behavior potential include continuous fine fuels, heavy loading of dead and 

down fuels, ladder fuels, tight crown spacing and special fuel conditions such as blow down, freeze 

damage/frost-killed trees, insect damage, or other widespread disease-causing mortality. 

When assessing fuel conditions, the concern is how a fire may burn given the current vegetation type, 

structure, and arrangement of fuels. Fuels can be classified into three layers: ground, surface, and canopy 

fuel profiles. Ground fuels include those fuels within the duff layer, including roots and decomposing 

material. Surface fuels consist of fuels lying immediately on the ground to approximately six feet above 

the ground such as needlecast, oak litter, shrubs, brush, and small trees. Canopy fuels consist of the multi-

layer canopy which extends from the surface into the overstory canopy. It is the interaction between these 

fuel profiles that determines a fuels availability to ignite, spread, initiate, and propagate into surface and 

crown fire behavior. 

The intent of modeling fuel treatments is to show relative changes in fire behavior between the no action 

and the action alternatives. The outputs are not absolutes and are bound by the assumptions and 
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limitations of data collection methods and individual models. They do, though, allow for consistent 

comparison of changes associated with different levels of fuel treatments.  

Three different sources of information were used to describe the fuels in and near the fire area. First, 

landscape maps of fuels were obtained from LANDFIRE 2012. Second, Forest Inventory and Analysis 

(FIA) plot data were obtained from the Pacific Southwest Region Remote Sensing Lab. Lastly, local 

information including field observations, past inventory plot summaries, and treatment history was 

utilized.  

Field inventory data from the treatment units were stratified by site class to best represent the range in 

average conditions between higher and lower sites and were used as input to the Forest Vegetation 

Simulator Growth and Yield Model (FVS) and the Fire and Fuels Extension (FFE) (USDA, 2003; Rebain, 

2010). FVS-FFE is a well-established tree and stand growth model that is supported and maintained by 

the Forest Service. A specifically calibrated variant of FVS is available for the Western Sierra Nevada 

and was used for this analysis. Stand development over time is modeled using existing stand conditions, 

as provided by post-fire field inventories. Salvage harvest and reforestation actions are modeled to 

provide estimates of future fuels, snags, and stand development based on realistic and predictable inputs. 

The model was used to quantify existing conditions and to predict the effect of alternative treatments on 

forest development. Model results are used to demonstrate relative differences, not absolute conditions. 

No future activities, fires, or natural regeneration events are included in growth simulations due to the 

variable and unpredictable nature of such events. 

Weather  

Weather, a dynamic component of wildland fire environment, influences the ignition, fire behavior, and 

severity of a wildland fire. Temperature, precipitation, and humidity determine the availability of fuel to 

ignite and sustain combustion. A direct relationship between fuel moisture (amount of moisture within 

dead fuel) and relative humidity exists; as relative humidity decreases, fuel moisture decreases. Wind 

patterns are normally slope-driven with diurnal upslope/up-canyon during daytime hours and 

downslope/down-canyon during nighttime hours. Other wind patterns which occur with the passage of 

frontal systems are north and east wind events and thunderstorms which produce lightning and erratic 

outflow winds. 

For the purpose of this analysis, the Fire Family Plus Software Program was used to determine historical 

fuel and weather at the 90th percentile conditions specific to the analysis area. For the purposes of defining 

an historical fire season, weather records are bounded by May 1 and October 31. Both the Bald Mountain 

and Hellhole RAWS were used to develop weather and fuel moisture inputs for use in modeling fire 

behavior. For the purposes of modeling, wind speed was chosen at 25 mph with upslope winds. During 

the September 17th large fire growth day on the King Fire, winds at the Hellhole RAWS were recorded at 

12 mph, gusting to 34 mph (Estes, 2015). Environmental data (See Table 3FF.3), specifically weather 

parameters and fuel moistures, were developed using these historical weather records. 

Detailed information on fuel moisture and the fire environment were obtained from RAWS weather 

stations, the Fire Behavior Assessment Team (Ewell et al., 2015), and the Fuels Strategy (Estes, 2015). 

More detail on measurements of live fuel moistures during the fire are found in the Fire Behavior 

Assessment Team report. 
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Table 3FF.3 90th Percentile Weather 

Bald Mountain and Hellhole 

Remote Automated Weather Stations 

1-Hour Dead Fuel Moisture 3% 

10-Hour Dead Fuel Moisture 4% 

100-Hour Dead Fuel Moisture 5% 

1,000-Hour Dead Fuel Moisture 6% 

Live Woody Fuel Moisture 69% 

Herbaceous Fuel Moisture 30% 

 

Topography  

A static component within the wildland fire environment, topography affects fire behavior. Topography 

can influence fire behavior in two ways. First, fire burns faster upslope and when slopes are steeper it 

burns. Second, terrain can influence how winds move across the landscape.  

Due to their ability to funnel wind and to preheat fuels ahead of a fire, steep slopes, box canyons, chutes, 

saddles, and narrow canyons promote the potential for extreme fire behavior, as they allow ignition of 

surface and aerial fuels quicker than on flat terrain. Diurnal, slope-driven wind patterns, in combination 

with the drainage and canyon positioning, contribute to alignment of wind and slope.  

Aspect influences fire behavior in several areas. Time of day, an important consideration when fuels are 

most readily available to burn, contributes significantly to fuel temperature and shading. The sun rising in 

the east would increase the fuel temperature and would conversely decrease fuel moisture. As the angle of 

the sun continues to rise and moves westerly, it heats the fuels on the south and west aspects. An east 

aspect would have lower fuel moistures than a west aspect at that time, due to the angle of the sun on the 

slope and solar heating; therefore, a fire ignition occurring at 9:00 a.m. on a west aspect would react 

differently than one would on an east aspect.  

Typically, the “hottest” weather conditions (high temperature, low relative humidity, low fuel moisture), 

occur between 2:00 p.m. and 4:00 p.m. During this period, solar radiation affects the fuel temperature 

and, conversely, the fuel available for the ignition and spread of a wildfire. During the “hottest” period, 

south and west aspects are most susceptible to fire ignition and spread.  

Elevation factors into the type of vegetation and forest structure present, as well as into the length and 

duration of the fire season. Within the project area, the typical fire season occurs during the months of 

May through October. Precipitation during the fall, along with cool temperatures and higher relative 

humidity values, decreases the chance for wildlife fire occurrence and growth. 

A map of the digital elevation terrain model (Figure 3FF.8) displays the slope steepness for the area. In 

the slope steepness map below, there are three dominant topographic features. At the north end is the 

Rubicon River Canyon. This canyon has steep slopes, over 55 percent and often 75 percent in the western 

portion where the fire spread overlapped. It is also oriented southwest to northeast in much of the burn 

perimeter. The Silver Creek drainage is also very steep and oriented southwest to northeast within much 

of the burn perimeter. Brush Creek, on the southwest portion of the fire, is not as steep, but is oriented 

southwest to northeast. The orientation of these canyons and drainages is important, since prevailing 

winds and winds during this fire were primarily from the southwest. The Silver Creek and Rubicon River 

Canyons have little access, and the terrain proves very difficult for firefighters to build fireline (Fites-

Kaufman, 2015). 
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Figure 3FF.8 Topography of the King Fire Area

 

Rubicon River Canyon 

 

Silver Creek Canyon 
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Fuels, weather, and topography work in combination to determine fire behavior. Visual indicators of 

extreme fire behavior include rates of spread uncontrollable by suppression forces; well-developed smoke 

column that exhibits similarities to thunderstorms, producing erratic wind conditions and down drafts; 

group tree torching; numerous spot fires occurring ahead of the main fire; and the presence of fire whirls. 

Of the three environmental variables, fuels remain the one area which can be treated to minimize the 

potential for extreme fire behavior development and to assist fire managers in creating localized areas 

which can be strategically utilized to contain a large wildfire. Literature and case studies were reviewed to 

examine similar landscapes with regard to fire behavior, severity, and resistance to control.  

Fire Behavior Modeling 

In assessing the effects of future conditions in the no-action alternative and in the action alternatives, fuel 

models were chosen to represent the predicted fuel group and the average post-treatment conditions by 

fuel group being treated. It was assumed that treatments would move existing conditions from one fuel 

model to another, but that they would remain within the same fuel group (i.e., a Fuel Model TU1, Timber 

Group would post-treatment convert to a Fuel Model within the Timber Group). For the shrub group, 

dependent on the type of treatment, it may be converted from the shrub group into any of the fuel groups. 

Studies within the Sierra Nevada range, and similar to those existing and resulting from the King Fire 

treatments, were used to determine and verify the fuel models chosen, as well as field verification in areas 

on the district where similar treatment prescriptions have been implemented or proposed (Kaufman, 2002; 

Stephens S., 2009; USDA Forest Service, PSW 2001).   

Modeling of potential fire behavior and the resultant intensity and severity requires inputs for calculation. 

These include, but are not limited to, fuel, weather, and topography conditions. For this analysis, 

conditions (except for fuel model) were held constant and were based on 90th percentile weather for the 

project area. The 90th percentile weather data is a standard used when calculating conditions where fire 

behavior will be at its most extreme (90th percentile weather is defined as the severest 10 percent of the 

historical fire weather [i.e., hot, dry, windy conditions occurring mid-afternoons during the fire season]. 

The Forest Plan standards are to design fuel treatments to meet desired outcomes from wildfire under 90th 

percentile conditions (USDA Forest Service, 2004). 

The predicted fire behavior within the units is described by modeling both the current conditions within 

each of the units and the condition that would result with implementation of the alternatives. 

Combinations of modeling programs are utilized to display potential fire behavior and fuel loading 

projections. Behave Plus 5, FlamMap 5, and FMA+ 3 are utilized to model fire behavior (Flame Length 

and Fireline Intensity) and the thresholds of crown fire initiation. Behave Plus projects potential fire 

behavior and FlamMap are utilized to project potential fire behavior spatially within the project area. 

Site-specific data used in the program, which include the topographical data (slope, elevation, and aspect), 

fuel models, and tree condition (canopy cover, height to live crown, total height, and crown bulk density) 

derived from both satellite data and on-the-ground evaluation, predicted fuel models for post-treatment 

analysis and the 90th percentile weather for the area.  

FlamMap is considered a static landscape model. This model allows the comparison of changes to fuel 

structure within each alternative with constant weather parameter inputs thereby allowing a comparison of 

effects based on same weather conditions. The importance here is each pixel is evaluated for fire behavior 

based on the fuel, canopy, and topographic inputs. Adjacent pixels have no effect to potential fire 

behavior. FlamMap utilizes a surface fuel model and canopy fuel data in combination with topographic 

and weather data to spatially depict fire behavior on a geospatial landscape. Fire behavior is calculated for 

each pixel within the landscape file independently, so FlamMap does not calculate fire spread across a 

landscape (Finney M., 2006). For the purposes of this analysis, a 60x60 meter grid was selected for 

spatial analysis. 
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Fire behavior variables pertinent to fire and fuels analysis include flame length and fireline intensity; 

these values will be used to measure effects of each alternative. Fire-caused tree mortality has resulted in 

the creation of standing dead timber which, over time, is potential biomass that will influence surface fuel 

loading and subsequent fire intensity and severity. 1 out of 100-acre plot data was collected within the 

project area; plots were collected within high, moderate, and low-severity fire areas. Tree height, diameter 

at breast height (dbh), canopy base height, and proportion of the crown were recorded.  

The collected data was entered into the Fire Management Analyst (FMAPlus 3) model to quantify the 

canopy and tree bole biomass loading. The tree data (dbh, height, height to live crown, trees per acre, etc.) 

was entered in into Crown Mass program (Fuels Management Analyst suit from Fire Program Solutions, 

LLC). The output estimates the fuel deposition of the downed trees. 

This information is entered into a snag fall and decay program to estimate potential surface fuel loading 

over time, based on snag fall as trees weaken and decay. The snag fall and decay program was developed 

from the Snagfall submodel of the Sierra Nevada Forest Plan Growth and Yield Model (Wilson, 1999). A 

review of the calculations demonstrates that similar snag fall and decay rates can be expected in the 

project area. What is not taken into account is how the regrowth of vegetation over the temporal range of 

the project will add to surface fuel accumulation and fire behavior. 

Stand data plots from previous planned projects on the ENF were utilized within the Forest Vegetation 

Simulator (FVS) program in conjunction with the FVS Fire and Fuels Extension. The stand data was 

utilized to describe potential surface fuel loadings in the King Fire Restoration Project area. The intent of 

modeling fuel treatments is to show relative changes in fire behavior between the no action and the action 

alternatives. The outputs are not absolutes and are bound by the assumptions and limitations of data 

collection methods and individual models. They do, though, allow for comparison of changes associated 

with different levels of fuel treatments. 

For the alternatives, Wildland Fire Assessment Tool (WFAT) was used to spatially depict potential fire 

behavior characteristics across the analysis area. The spatial modeling for this assessment takes into 

account the effects of topography and vegetation through the use of grid files generated in Arc Map 10.2. 

WFAT provides an interface between Arc Map and FlamMap 5. WFAT runs FlamMap in the background 

from an Arc Map platform, producing fire behavior characteristics across the landscape. WFAT requires 

several of the same inputs as Farsite and FlamMap. For the analysis area, WFAT was utilized to produce 

a visual representation and classification of fire hazard and risk, based on flame length and crown fire 

activity for the 90th percentile weather conditions. Landscape files were generated from the LANDFIRE 

data. 

Potential fire effects on the soils in each of the representative stands were modeled using the soils module 

of the First Order Fire Effects Model, Version 6.1 (FOFEM 6.1). The effects are presented in terms of a) 

the potential lethal temperature depth (the depth to which the temperature exceeds 60°C, regarded as the 

lethal temperature for living organisms); and b) the potential soil damage depth (the depth at which the 

temperature reaches between 200° and 300°C, the temperature at which organic matter is destructively 

distilled). A temperature of 275°C was chosen for determining the potential soil damage in order to not 

overstate the condition (Lutes, 2014). 

Model Assumptions and Limitations 

FlamMap – is designed to examine the spatial variability in fire behavior, assuming that fuel moisture, 

wind speed, and wind direction are held constant in time, thereby allowing for more direct comparison of 

fuel treatment effects. FlamMap’s features allow the user to easily characterize fuel hazard and potential 

fire behavior, as well as to analyze fire movement and fuel treatment interactions. The fuel models that 

are used in this analysis are from publication Rocky Mountain Research Station–General Technical 

Report 153 (Scott & Burgan, 2005). Fuel models used are estimates of what the fuel loading and fire 
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behavior are currently and what is predicted in the future. The results of the calculations and estimates are 

intended to show trends and potential effects and are not statistically accurate (Finney, 2006). 

Behave Plus – Is a system that is composed of a collection of mathematical models that describe fire 

behavior, fire effects, and the fire environment. The program simulates rate of fire spread, spotting 

distance, scorch height, tree mortality, fuel moisture, wind adjustment factor, and many other fire 

behaviors and effects. Each model calculation is based on the assumption that conditions are static for the 

projection. Fire behavior outputs generated from modeling exercises only reflect static conditions and do 

not take into account changing weather conditions. Any change in these factors could drastically affect 

fire behavior.  

Slope for each fuel model remained constant at 35 percent in order to represent average topography across 

the area. The wind reduction factor was determined using the Fire Behavior Wind Adjustment Table and 

is typically specific for slope position and cover type. For this assessment, the following assumptions 

were made based on fuel model and most common location of that fuel model across the landscape and 

not for slope position, due to the large variation in the juxtaposition across the landscape of the fuel 

models analyzed: 

 GR and GS models were assigned a reduction of 0.6 (unsheltered).  

 SH models were assigned a reduction of 0.2 (partially sheltered). 

 TL models were assigned a reduction of .01-.06(fully sheltered-unsheltered).  

 TU models were assigned a reduction of .01-.06(fully sheltered-unsheltered). 

  *GR=grass, GS=grass and shrub, TL=timber litter, TU=timber with understory 

Model Limitations: 

 The model assumes continuous, uniform, and homogeneous fuel beds.  

 The model does not estimate fire spread from firebrands or embers.  

 Fire whirls and other fire-induced disturbances are not modeled; however, they are usually 

expected with extreme fire behavior. 

Fire Hazard 

Fire hazard is defined as “a fuel complex, defined by volume, type condition, arrangement, and location, 

that determines the degree of ease of ignition and of resistance to control” (National Wildland 

Coordination Group, 2014). Flame length and fireline intensity are measures which can assess potential 

fire hazard based on surface and canopy fuel conditions. Fire hazard can be characterized by how a fire 

will burn or fire behavior. Topography and weather are factors on which humans have little effect, but 

fuels can be altered through human intervention or natural processes such as fire (rapid) or decomposition 

(very slow). Therefore, when assessing fire hazard, the focus can be on fuels and the associated fire 

behavior, determined by characteristics such as rate of spread, flame length, fireline intensity, torching, 

crowning, spotting, fire persistence, and fire resistance to control. Resistance to control is a relative 

measure of the capabilities of firefighting resources to suppress a wildland fire (See Table 3FF.4). 

Firefighting resources have enhanced production rates as fuel loading and fuelbed depth have decreased. 

Increased fireline production rates and changes to lower fireline intensities allow both ground-based and 

aerial suppression resources to be more effective. 

Flame lengths are a measure of how intense or severe a fire may become and a proxy for ease of fire 

suppression. Table 3FF.4 is from Appendix B of the Fireline Handbook (National Wildland Coordination 

Group, 2006) that is used as a general guide to determine fire hazard or degree of resistance to control, as 

it refers to fire suppression. 
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Table 3FF.4 Resistance to Control, or Difficulty in Obtaining Fire Suppression Objectives 

Resistance to 

Control 

Flame 

Length 

(feet) 

Fireline 

Intensity 

(BTU/FT/S) 

Possible 

Methods of 

Attack 

Minimum Types of Resources and Location 

of Control Lines 

Low 0-4 0-100 Direct Hand/ground crews at fire edge 

Moderate 4-8 100-500 Direct/Indirect 
Mechanized equipment supported by 

hand/ground crews at fire edge 

High 8-12 500-1000 Indirect 

Primarily an indirect attack with line 

construction away from fire edge using a 

combination of aerial resources, mechanized 

equipment, and hand/ground crews 

Extreme >12 >1000 Indirect 

Indirect attack is only option with line 

construction away from fire edge using a 

combination of aerial resources, mechanized 

equipment, and hand/ground crews 

 

An important relationship that is difficult to quantify is the potential effects of large wood (fuels greater 

than three inches in diameter). The influence of small woody fuels on spread rate, intensity of surface 

fires, and associated torching and crowning is substantial and can be estimated using widely accepted fire 

behavior models; methods for estimating and interpreting fire effects of large fuels are not well 

established (Brown, Reinhardt, and Kramer, 2003). 

Fuel loading values were calculated from predicted snag fall and from resulting biomass fall over time. 

Recognizing that full consumption of fuels is unlikely, large fuel consumption was estimated at 30 

percent based on modeling within FOEFEM fire effects program and under 90th percentile weather 

conditions. Initial post-fire forward spread rates were calculated using fuel models that represent recently 

burned areas. 

Analysis Indicators   

This analysis quantifies potential fire behavior effects and future fire suppression capabilities using 

specific characteristics (indicators) of fire behavior. These indicators also form the basis for meeting 

desired conditions for fuels treatments from the SFNPA ROD (USDA, 2004). These indicators are as 

follows:  

 Existing and Resultant Average Tons per Acre of Surface Fuels  

 Existing and Resultant Average Flame Length: Four feet is generally considered the upper 

limit for direct action taken by hand crews, and six feet is considered the upper limit for direct 

action taken by mechanized equipment (dozers). Flame lengths in excess of these limits usually 

results in indirect action being taken to contain the fire.  

 Existing and Resultant Average Fireline Intensity: Fireline intensity is the amount of heat 

released at the flaming front of a fire expressed in British thermal units per foot per second 

(btu/ft/sec). Intensities in excess of 100 btu/ft/sec are generally considered too hot for direct 

action by personnel. Fireline intensities greater than 500 btu/ft/sec are considered too hot for 

direct action by mechanized equipment. 

 Existing and Resultant Resistance to Control: Resistance to control is generally viewed as an 

estimate of the suppression force required to control a unit of fire perimeter. Ratings may be 

subjective as applied in the Photo Guide for Appraising Downed Woody Fuels in Montana Forest 
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(Fischer, 1981). For example, “high” resistance to control means “slow work for dozers, very 

difficult for hand crews; hand line holding will be difficult.” The US Forest Service Region 5 

developed a resistance to control rating scheme based on difficulty of hand line construction and 

an inventory of downed woody fuel loading by size classes. 

The effects on fire behavior and the fire suppression capability for each alternative are analyzed. 

Suppression capability is analyzed through tons per acre and through resistance to control. Fire behavior 

is demonstrated using flame length and fireline intensity. 

Spatial and Temporal Context for Effects Analysis  

The analysis area boundary for fuels is the King Fire perimeter. Analysis for this project is done on an 

individual treatment unit basis; however, when treatments are concentrated in an area, there are additive 

effects. Treated areas in this project, along with past and reasonably foreseeable treatments in the vicinity 

of the project area, are analyzed. 

The direct, indirect, and cumulative effects analyses are based on a temporal scale. Existing conditions 

represent past projects, including timber harvesting, wildfires, watershed improvements, and other 

activities. Short-term analysis is considered at one to five years post-fire; long-term analysis extends out 

to more than 20 years in order to model the potential effects of standing snags, downed wood, and 

subsequent surface fuel loading over time.  

Large Fire Costs 

Suppression costs are increasing due to several reasons that can be categorized according to social 

environmental, institutional, and operational factors. The most popularly cited reasons for rising 

suppression costs are the social environmental factors of excess fuel accumulations. As mandated by 

Congress, an independent panel reviewed the six wildland fires occurring in 2009 that cost over $10 

million to suppress. There were several significant findings from this report including the following: a) 

major cost factors were determined to be heavy fuels and standing snags from a previous fire caused 

intensive fire behavior, frequent spotting, and significant resistance to control; and b) complexity and cost 

are even higher in areas where fuel loads are high (Guidance Group, Inc., 2010). With the greater fuels 

loadings that are predicted within the King Fire perimeter, a large fire could be expected within the next 

15 years, potentially leading to another “large cost” fire. 

Direct and Indirect Effects of Alternative 1 

Fuel Accumulation and Fire Behavior 

No direct effects will occur under the no-action alternative, since no activities will be implemented as a 

result of the project. Immediate post-fire effects in the King Fire Restoration Project area are reduced fire 

spread and intensity, due to the reduction of available surface fuels. Over the next one to four years, flame 

lengths, fireline intensity, and rate of spread are expected to remain in a condition so that fire suppression 

resources will be capable of containing any unplanned ignition within the project area (Table 3FF.5). 
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Table 3FF.5 Potential Fire Behavior (by Acreage) Over Five Years Within the 

King Fire Restoration Project Area (Total Fire Perimeter) 

 Flame Length 

< 4 feet 4 to 8 feet 8 to 11 feet > 11 feet 

Y
ea

r
 

1-4        89,569        2,928        1,036        3,424 

 

Fireline Intensity 

< 100 

btu/ft/sec 

100 to 500 

btu/ft/sec 

500 to 1000 

btu/ft/sec 

> 1000 

btu/ft/sec 

1-4        86,869        2,769        2,002        5,317 

 

Vegetation typically begins to re-sprout and establish the year immediately after the fire as evidenced in 

previous high-severity fires on the ENF. Grasses, forbs, and shrubs, such as manzanita, sprout along with 

oaks and madrone tree species. Forested stands which had experienced low to moderate severity will be 

expected to stay relatively shrub-free, due to the overstory canopy layer shading out these species. Over 

the next one to five years, dead tree branches, conifer and broadleaf litter, and small trees and shrubs not 

entirely consumed by the fire will fall to the surface and willcontribute to surface fuel loading. In lieu of a 

significant fire weather event, predominately surface fire activity with low-severity fire effects are 

projected up to five years or more. 

Over time, indirect effects of not taking any action will result in an increased potential for high-severity 

fire across the landscape again as vegetation reestablishes and grows. Within moderate to high-severity 

fire areas, hundreds of dead trees with few live trees characterize the post-fire landscape. Future 

vegetation, fire behavior, spread, and fire severity will be impacted as a result of taking no action and 

leaving standing dead trees on portions of the landscape. Standing snags retain a substantial amount of 

biomass that will contribute to surface fuels over time as they fall (Ritchie, Knapp, & Skinner, 2012). 

Snag fall rates are highest the first 10 years within the smaller diameter classes, while larger snags persist 

for relatively longer time periods, which is generally documented in existing scientific literature (Cluck& 

Smith, 2007). Nearly all snags in the King Fire area would be expected to fall by 30 years post-fire, 

contributing to greater fuel loads. The limbs and boles from these fallen trees would accumulate as 

surface fuels. This fuel is expected to increase each decade as trees fall over. At year 10, total surface 

fuels are projected to be 56 tons per acre. Surface fuels are projected to average 133 tons per acre with up 

to 190 tons per acre at year 30, due to dead trees falling over. In the event of a wildfire, this would create 

serious control problems, high suppression costs, and high volumes of smoke emissions. 
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Figure 3FF.9 Area in the King Fire Exhibiting High Fuel Loading Greater Than Three Inches 

 

 

Figure 3FF.10 Star Fire of 2001 – 14 Years Post-Fire (SB4/SH5 Fuel Model) 
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Additional snag recruitment would be expected through delayed mortality in the few live trees per acre. 

Those live trees injured during the fire may be more susceptible to biotic and abiotic agents that hasten 

delayed conifer mortality due to reduced tree vigor (Hood, 2010) (See Vegetation section in this Chapter).  

Both grass/forb cover and shrub cover present formidable competition for water and light with tree 

seedlings. This competing vegetation would likely result in decreased survival of tree seedlings and 

would likely inhibit growth for years, if not decades. Consequently, the site would likely be occupied by 

brush intermixed with grass and forbs. Over time, ladder and crown fuels would develop where natural 

regeneration was established via seed from surviving mature conifers.  

Large areas of untreated burned areas would exist. Brush species and standing snags would dominate 

these areas and, over time, these snags would fall. The result would be brush fields with high fuel loads 

arranged in a jackstraw pattern (see Figure 3FF.11). 

The Chips  Fire on the Plumas and Lassen National Forests (2012) highlights reburn potential within a 

12-year-old fire scar. The Chips Fire started and burned for a long period of time within steep drainages of 

the Feather River Canyon and was subject to daily thermal inversions. Shrub regrowth amongst standing 

snags, created high-severity fire effects within the footprint of the 2000 Storrie Fire. Heavy consumption 

of shrub, herb, grass, snag and downed fuels is evident (Fites, Ewell, & Bauer, 2012). Figure 3FF.11 

displays a pre- and post-fire photograph; note the complete consumption of shrubs along with a 

consumption of large fuels standing and fallen on the ground. The snags, coarse woody debris and 

shrubs/young tree fuels in the area of the old Storrie Fire created fuel conditions which supported high 

fire growth and intensity. Within the Chips Fire perimeter, snag densities were high in most areas and 

were observed to contribute substantially to fire behavior in terms of combustion, ember production, and 

spotting receptors. The intervening, dense shrub layer was dominated by species that readily re-sprout or 

germinate after fire. These shrub species will likely return at high densities again (Fites, Ewell, & Bauer 

2012).  

Figure 3FF.11 Paired Photo from A Fixed Point in Overlapping Area of the Chips and Storrie Fires 

(Photo from Chips Fire Behavior Case Study of 2012) 

 

A consequence of not actively managing fuels within the Storrie and Belden Fires was that fuel conditions 

evolved to support fire behavior which displayed a high resistance to control. The elevated resistance to 

control resulted in extensive areas of high-severity effects and high suppression costs associated with a 

long duration fire. Ager et al. (2011) suggest that numerous fire behavior metrics (fire spread rates, 

intensity, and burn probability/fire size) and ecological risks must be analyzed at multiple spatial scales to 

conduct improved wildland fire risk assessments. Damage to highly valued assets and resources must also 

be incorporated into these risk assessments (Fites, Ewell, & Bauer 2012). 

Large accumulations of fuels have the potential to exhibit intensities greater than 6,000 btu/ft/sec over the 

course of 50 years. It is anticipated that these intensities could exhibit higher outputs based on the type of 
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vegetation that establishes and intermixes within these large fuel accumulations. Two problem areas are 

potential reburn and increased resistance to control over time. Much of the high-severity fire areas were 

mixed-conifer stands with closed canopies. Within areas of high-severity that fully consumed forested 

canopies, it can be expected that non-forested conditions consisting of shrubs and grasses will persist 

(Ewell et al., 2015). 

As shrubs establish and grow, the same future conditions may exist over the course of a 50-year time 

period. Standing snags fall and contribute dead fuel loading and trees begin to intermix among the shrubs, 

directly correlating to increased flame lengths, fireline intensity, and subsequent fire severity from 

prolonged heating (residence time) of large surface fuels. Torching, crowning, and spotting, which 

contribute to large fire growth, are greater where large, woody fuels have accumulated under a forest 

canopy and contribute to surface fire heat release (Brown, Reinhardt, & Kramer, 2003). Over time, it can 

be expected that high-severity fire would occur where non-forested vegetation continues to grow and 

areas of high tree mortality continue to add to surface fuel loadings, especially where larger trees fall and 

decay. After enough fuels have accumulated, fire hazard likely increases with time as fuels accumulate 

and coarse woody debris rots, increasing its flammability (Monsanto & Agee, 2008; Peterson & 

Harrod,2010). 

It is expected that within 50 years, approximately 80 percent of the project area will exhibit flame lengths 

greater than four feet and fireline intensities greater than 100 btu/ft/sec (See Table 3FF.6). At this point in 

time, any new trees that have had the opportunity to establish in the post-fire burn area would again be 

susceptible to crown fire activity. 

Table 3FF.6 provides a summary of flame length and intensity over a 50-year period and potential change 

in condition across the total project landscape with this alternative. 

Table 3FF.6 Predicted Results of the Fire Behavior (by Acreage) Over the Span of 50 Years 

Within the King Fire Restoration Project Area (Total Fire Perimeter) 

 
 Flame Length 

 <4 feet 4 to 8 feet 8 to 11 feet >11 feet 

Y
ea

r 

1 89,569 2,928 1,036 3,424 

10 36,407 44,208 4,904 11,438 

50 18,446 18,154 11,052 49,305 

  Fireline Intensity 

<100 

btu/ft/sec 

100-500 

btu/ft/sec 

500-1,000 

btu/ft/sec 

>1,000 

btu/ft/sec 

Y
ea

r 

1 86,869 2,769 2,002 5,317 

10 34,003 49,009 7,963 5,982 

50 16,165 33,794 23,376 23,622 

 

The impact of standing dead timber and subsequent surface fuel loading within moderate and high-

severity fire areas upon firefighter safety and wildland fire containment would increase resistance to 

control over the course of 50 years (See Table 3FF.7). In high-severity fire areas, sampled tree data 

reveals snag ranging from 200 to 1,500 snags per acre. 
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Table 3FF.7 Resistance to Control Ratings by Fuel Loading 

0- to 3-inch diameter 3- to 10-inch diameter Rating 

5 tons per acre 25 tons per acre High 

10 tons per acre 15 tons per acre High 

15 tons per acre 5 tons per acre High 

5 tons per acre 40 tons per acre Extreme 

10 tons per acre 25 tons per acre Extreme 

15 tons per acre 15 tons per acre Extreme 

 

 

Table 3FF.8 Projected Fuel Loading in Tons Per Acre for Alternative 1  

and Resistance to Control Rating 

 
Year 0-3 inches 3-6 inches 6-12 inches >12 inches Total Rating 

2015 0.60 6.27 7.00 5.54 19.41 Low 

2025 21.85 5.79 9.79 20.04 57.47 Extreme 

2035 36.41 9.82 21.24 53.46 120.93 Extreme 

2045 31.62 8.65 26.75 83.18 150.20 Extreme 

2055 20.92 7.07 20.10 94.13 142.23 Extreme 

2065 13.78 7.07 20.10 95.61 136.56 Extreme 

 

Low-severity fire areas, in which mortality rates within the understory are low, have the least potential for 

increased surface fuel loading over time, due to the lack of snags that accumulate on the surface and the 

lack of shading to reduce shrub growth (refer to Table 3FF.1 for acres of low severity).  

Fire Suppression Capability 

It is anticipated that snags and increased surface fuels will subsequently increase suppression resource 

needs and time to control a wildland fire, even a small lightning-caused fire. If a fire were to start in the 

project area in 10 to 50 years, large, downed fuel and snags will present an increased resistance to control 

taking additional time and effort to control a fire. Large fuels require heavy mop-up, utilizing engines or 

helicopters for water support to cool down the area as these fuels take time to consume, emit high fireline 

intensities, and increase firefighter exposure to other environmental and physical factors, due to decreased 

line production and mitigating the increased densities of snags.  
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Figure 3FF.12 Butler Fire (2013), Reburn Through Backbone Fire (2006) 

 
 

To safely attack and contain a large fire in the future would also be difficult, time consuming, and require 

large amounts of suppression resources. Fires which start in surrounding snag patches may require 

indirect suppression tactics due to safety. When fire suppression resources encounter snags, falling the 

tree is an option. However, when numerous standing snags exist, firefighters may decide to relocate 

control lines away from the hazards, adding unburned fuel between firefighting resources and the fire, 

thus creating a new hazard. This added element generally means constructing safety zones and control 

lines cleared to mineral soil with equipment, such as dozers and feller bunchers. It is not uncommon to 

build indirect control lines 20 to 30 feet wide and safety zones 5 to 10 acres in size to be utilized by 

firefighters as a place to escape should fire behavior be such as to warrant withdrawal. When control lines 

are constructed by heavy equipment, the understory vegetation is pushed aside and piled without regard to 

consideration of other resources, including archeological soils and other sensitive features. After the fire, 

extensive time and energy goes into suppression repair to remove and rehabilitate control lines. 

A case study on the Chips Fire (2012) discussed resistance to control issues due to steep slopes hampering 

containment efforts. However, once the fire burned into an area with a high density of snags, downed 

logs, and shrub regrowth, fire intensity increased and a large smoke column developed, causing fire 

suppression resource to withdraw from direct attack and move to safer distances to construct control lines. 

Fireline construction on the Chips Fire required great effort due to the steep terrain, heavy fuels, and 

snags that hindered line construction. Much like the Chips Fire, the King Fire Restoration Project Area 

contains steep slopes. Within the course of 10 to 50 years the project area would have significant fuel 

loading resulting in extreme fire behavior potential (Fites, Ewell, & Bauer, 2012).  

Fire suppression managers have identified and utilized strategic areas to control large fires. Many 

strategic areas, including natural barriers, ridge systems, and roads were used to contain the King Fire. It 

is reasonable to assume fire managers will gravitate to these locations to control an unplanned ignition. 

The King Fire is an example of how fire managers utilized historic firelines from the Ralston (2006) and 

Star (2001) Fires in planning their containment efforts. Taking no action in the project area will make 

future efforts to utilize these locations as effective control lines risky. 
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Figure 3FF.13 Crew Analyzing a Burning Snag Patch 

 

 

Cutting snags increases the surface fuel loading adjacent to control lines and presents serious hazards to 

firefighters. Trees felled have been in a state of decay and weakened further, subjecting falling teams 

(sawyers who utilize chainsaws to fall trees) who cut down the trees to risk of injury or death. The 

increased fuel loading makes holding control lines difficult due to increased intensity as fuels continue to 

burn down, igniting fires adjacent to control lines. Under the no-action alternative, this is expected along 

the ridge systems similar to where high-severity fire occurred in the King Fire. 

In summary, the no-action alternative would lead to higher fuel loads from branches and boles of dead 

and down trees. Over the mid-to long-term, not implementing treatments would result in increased surface 

fuels. Increased surface fuels would result in increased flame lengths, higher fireline intensities, and 

resistance-to-control problems, leading to increased firefighter and public risk and to higher costs. 

Historically, fires in the project area were low intensity with less than 25 percent of the stand being killed 

by fire. Fire effects under the no-action alternative would result in higher stand loss, as seen in the King 

Fire, with over 50 percent of the stand killed. It is expected that some fires, both human- and lightning-

caused, would continue to escape initial attack under more severe weather conditions over the next 20 to 

30 years. These fires are expected to kill natural regeneration and residual larger trees.  

In the event of another fire, the fuel buildup, as a consequence of Alternative 1, will affect fire behavior 

and resistance to control. Fuel loading can be described using Standard Fire Behavior Fuel Models. Over 

time, fuel models SB3, SB4, and SH5 (see Figure 3FF.10) will be reflected in the project area. Fire 

behavior is described by estimating flame lengths, fireline intensity, and rates of spread associated with 

the fuel model. Resistance to control is described by the use of a subjective rating using the US Forest 

Service Manual 5151.14-2, Resistance to Control Calculation Matrix. Tables 3FF.6, 3FF.7, and 3FF.8 

display the effects of Alternative 1 for the analysis indictors of fuel loading, resistance to control, flame 

length, and fireline intensity. 
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Cumulative Effects of Alternative 1 

Alternative 1 would not supplement other present and/or reasonably foreseeable future projects that are 

planned to improve forest health, old growth desired conditions, fire resilience, and suppression 

effectiveness across the landscape. Additionally, safety and fire risk may preclude future projects within, 

or adjacent to, the King Fire Restoration Project area from either continuing or from being planned due to 

the high density of snags. Concerns raised during public scoping regarding treating fuels adjacent to 

private lands, both timber and residential communities, would not be addressed. Furthermore, Alternative 

1 does not provide for opportunities to work to develop fuel breaks cooperatively with adjacent 

landowners.  

Surface fuel loads will increase as grasses, shrubs, and trees recolonize the burned area and as fire-killed 

trees decay and fall. Fine dead surface fuel layers (the result of generations of plant lifecycles) take much 

longer to regenerate. While the large dead standing and fallen snags influence future fire intensity and 

residence times (the duration of thermal impact of the fire on a specific area) in their immediate vicinity, 

they do not directly dictate overall fire behavior. Large dead snags primarily affect suppression efforts by 

posing an unacceptable level of risk to firefighters. Dead snags ignite easily from, and also produce, 

airborne firebrands, which complicate control measures. Standing dead trees, burning or not, may fall 

without warning at any time and in any direction. Decayed trees may fall as a direct, unintentional result 

of typical fire suppression or of other forest activities. Fallen trees block existing roads and trails, and 

may significantly reduce fuel-break construction rates and access and may compromise fire control lines.  

As surface fuels continue to accumulate naturally with no additional management actions, suppression 

efforts will become more difficult. Direct attack would no longer be used in suppressing a fire, but would 

have to be changed to more indirect tactics. More area has the potential to be affected by fire; in some 

areas, high intensity and more severe fire. With the increases in fire behavior generated by these surface 

fuel changes, fire suppression forces would have higher resistance to control, due to fuel loading and fire 

behavior.  

The proposed action’s objectives of reducing the danger and difficulty of managing future wildfires, 

reducing snag hazards, and reestablishing the fuel characteristics of resilient, fire-adapted forests would 

not be met. While the beneficial impacts of other past, present, and reasonably foreseeable future actions 

on fire and fuels management would be realized under the no-action alternative, long-term beneficial 

effects under the proposed action, particularly those related to opportunities for safe and efficient future 

fire-suppression tactics and for more rapidly reestablishing forested conditions, would not be realized. 

The cumulative effect under the no-action alternative would be a landscape that over the 50-year future 

cumulative effects temporal scale would be more at risk of wildfires that would be difficult to control due 

to the high levels of standing and fallen snags and a complex arrangement of fuels. 

The majority of the rest of the burned area is owned by Sierra Pacific Industries (SPI) and SIMORG. Both 

of these companies are either currently or planning to treat their land by conducting salvage operations on 

their respective properties. Salvage operations of all trees are generally occurring on slopes less than 45 

percent, and commercial trees are being removed on slopes greater than 45 percent. After salvage 

operations are completed, replanting is expected. It is also expected that herbicide treatments will be 

applied to the planted areas to reduce shrub growth. As a result of the operations expected on the privately 

owned lands, these lands are expected to be relatively fire-safe. This is primarily due to the removal or 

reduction of most of the dead and dying trees on these lands. With greater resistance to control, there is a 

greater potential to impact adjacent private land from fires originating on untreated NFS land. With 

increased fuel loadings described under Alternative 1, it is possible that soil heating effects could increase 

in future fires. High surface temperatures, especially from burning downed logs, raise soil temperatures, 

resulting in increased volatilization of soil organic matter. Prolonged heating under burning logs will lead 

to lethal temperatures of greater than 50°C for fungi and 100°C for nitrifying bacteria at greater soil 

depths (Boyer & Dell, 1980). These predicted fuel loading levels pose a risk to soil productivity if 
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reburned in a subsequent wildfire. The fuel loadings predicted exceed the levels that cause severe soil 

heating in a fire (Brown, Reinhardt,& Kramer, 2003). While it is not possible to accurately predict when a 

fire will reburn, predicted fuel loadings in Alternative 1 will create an elevated fire hazard. This would 

lead to excessive soil heating damage in a wildfire. The FOFEM modeling shows that these temperature 

levels will be reached at a greater soil depth and duration for this alternative. The higher surface fuels 

including coarse woody debris in this alternative produce the highest soil-heating effects when future fires 

burn in the project area (See Figure 3FF.14 and Table 3FF.9). The loss of soil organic matter (SOM) is 

probably the most serious concern in terms of long-term soil effects. SOM dynamics and nutrient cycling 

will continue to recover naturally, once vegetation becomes reestablished (Nicita, 2015). Peterson et al. 

found that high surface fuel loads in unlogged stands extended smoldering times and produced severe 

effects on soils. 

Figure 3FF.14 FOFEM Soil Heating Results 

 

 

Table 3FF.9 Soil Heating Report 

Soil Layer Maximum Temperature 

Depth 

(cm) 0 1 2 3 4 5 6 7 8 9 10 11 12 13 

Temp 

(C) 288 238 198 166 142 123 107 92 79 67 56 44 33 21 

Time 

(min) 155 173 191 207 225 242 264 287 310 328 343 354 360 1 

Max Depth Having 60 degrees:   9 

Max Depth Having 275 degrees:    0 

 

Direct and Indirect Effects of Alternative 2 

The proposed action utilizes a variety of treatments to increase safety to public and forest users, to reduce 

future surface fuel loadings, to alter fire behavior, and to subsequently increase fire resilience over the 
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long term as compared to taking no action. Alternative 2 includes salvage, site preparation, planting and 

release, hazardous fuels, and roadside hazard treatments. These treatments will be used to meet the 

purpose and need of the project, Fire Management Standards and Guides, and the Eldorado National 

Forest Land and Resource Management Plan as amended by the Sierra Nevada Forest Plan Amendment 

(USDA, 2004). 

Strategic Fire Management Zone  

Strategic fire management zones (SFMZs) were identified along roads and ridgelines to take advantage of 

natural or topographic features or to take advantage of established roadways. Features were also located 

adjacent to private property, with the potential to connect through private Sierra Pacific Industries (SPI) 

managed land. In addition to fire behavior modification, features create safe travel route options for 

emergency ingress/egress.  

Trees that were killed by the King Fire that are within a tree length and a half of all the SFMZs pose a 

hazard to the public and to forest workers traveling and working in these areas. As these snags age, they 

become less stable and increase the risk to all who use these SFMZs. Within the treated areas, the aerial 

hazards (snags) would they have been felled and the majority of the course woody debris removed. 

Suppression forces would not be hindered by the high density of snags in the SFMZs, which would allow 

immediate and appropriate action to be taken. Foot travel in the SFMZs would be unimpeded except for 

the occasional large log. Vehicle access to the area would be less hazardous for firefighters and for all 

forest users. SFMZ’s were also developed as a place to re-initiate prescribed fire on a larger scale in 

future projects. 

Fuel treatments identified along strategic ridge and road systems will enhance future fire management 

activities including fire suppression, managing unplanned ignitions, and implementation of prescribed 

fire. Maintaining these treatments provides opportunities for fire managers to focus resources on priority 

locations, such as in the WUI. These treatments also provides opportunities to utilize confine and contain 

strategies on future fires where untreated areas still contain high densities of snags and inhibit safe work 

areas for fire suppression resources.  

 

In the advent of a future large fire, areas created by the SFMZ’s could be used and maintained by fire 

suppression resources providing time and opportunity to ignite backfire operations ahead of the main fire.  

Salvage and Site Preparation units provide an added depth to hazardous fuels treatments by increasing the 

size and scale. For example, a large fire within an untreated portion of the landscape, spreading uphill 

toward a treated area, will not immediately decrease to predicted fire behavior.  As fire enters the treated 

area, the fringes of the treatment will likely see increased fire behavior as a result of fire front entering the 

treatment.   

 

SFMZ’s provide locations that can be used as safety zones and anchor points to effectively engage future 

fires as well as implement prescribed fire activities. 

Salvage Harvest and Site Preparation, Planting and Release 

Post-fire logging can serve as an effective tool for managing fuel loadings in the forests regenerating after 

high-severity wildfires (Peterson, Dodson, & Harrod, 2014). The direct effect of salvage harvest is in 

reduces density of snags on the landscape (Ritchie, Knapp, & Skinner, 2012) and subsequently reducing 

future accumulations of large diameter surface fuels as trees fall to the forest floor.  

Within units identified for treatment, snag retention will occur within Riparian Conservation Areas 

(RCAs) and identified leave locations. No planned salvage harvest would occur in RCAs. Snag retention 

outside of riparian areas would utilize a clumping pattern to retain snags, which will promote decreased 

surface fuel loadings outside of these zones. Within snag retention areas and RCAs, surface fuel loadings 

would mirror conditions outlined under Alternative 1. 
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Reforestation is planned under the proposed action alternative which encompasses all units proposed for 

salvage. Where treatments occur, removing dead trees and treatment of activity slash will reduce surface 

fuel loadings in all size classes (1-, 10-, 100-, 1,000-hour fuels). 

Additional units identified for biomass removal generally occur within plantations and natural stands in 

which trees are generally fewer than 14” dbh. Similar effects related to reduction of fuel loadings would 

occur as described above due to the removal of trees with follow-up piling and burning.  

Post-fire logging transfers woody debris, in the form of tree branches and tops, from the canopies of fire-

killed trees to the forest floor, producing well-documented conditions of higher-surface, woody fuels in 

logged stands than in unlogged stands in the first one to four years following logging (Donato et al., 2006, 

2013; McIver & Ottmar, 2007; Monsanto & Agee, 2008; Keyser et al., 2009). Higher amounts of surface 

woody fuels – especially small and medium diameter woody fuels – can increase short-term fire hazards 

in logged stands by increasing potential rate of spread and fireline intensity (Donato, Fontain, Campbell, 

Robinson, Kauffman, & Law, 2006), but actual fire risks are low unless there are enough fine fuels (e.g., 

litter, grass, and shrub fuels) to carry fire through the logged stand, and unless there are sufficient fuels in 

surrounding stands to allow wildfires to spread into or away from the logged stand. 

The period of elevated hazards is also relatively short-lived, as deposition and accumulation of surface 

fuels from decaying snags. This causes mean surface fuel loadings in unlogged stands to exceed those in 

logged stands within five to ten years after wildfire (Monsanto & Agee 2008). 

Peterson, Dodson, and Harrod (2014) found that post-fire logging altered post-fire fuel succession by a) 

greatly accelerating the deposition of surface woody fuels from logged snags, b) reducing peak loadings 

of large diameter woody fuels, and c) initiating the woody fuel decay earlier. Ritchie, Knapp, and Skinner 

(2012) evaluated salvaged units following the Cone Fire on the Lassen National Forest. The highest 

surface fuel accumulations occurred in unsalvaged plots four to eight years after the fire. Furthermore, the 

highest levels of large, woody debris were associated with unsalvaged areas. In their paper, Ritchie, 

Knapp, and Skinner found no support for the contention that post-fire salvage logging necessitates 

subsequent fuel treatment for elevated fuels. Dunn and Bailey (2015) found that snags are the primary 

source of surface fire and coarse woody fuels, although reestablishing vegetation is an additional post-fire 

fuel layer that contributes to fuel loadings. Their study indicated that fine and coarse woody fuels 

increased for two to three decades post-fire, 

potentially increasing reburn hazard. Their 

modeling results suggest salvage logging 

increased peak fine woody fuel loadings by 

150 to200 percent, and these loadings 

remained higher for approximately 22 years 

post-fire. In contrast, their model suggests 

salvage logging significantly reduces 

coarse woody fuel loadings after 

approximately seven years, which likely 

reduces reburn hazard for several decades 

depending on available 1,000-hour fuel 

loadings. This study assumed that the 

salvage harvest left all unmerchantable 

trees onsite and knocked 50 percent of 

them over, and that 90 percent of all crown  

      Figure 3FF.15 Post-Salvage Fuel Condition on the 

                ENF Power Fire Restoration Project 
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fuels – tops/limbs – were left onsite. The salvage logging proposed for the King Fire Restoration Project 

will remove most of the unmerchantable trees, and with whole-tree mechanized logging, most of the 

crown fuels with the exception of breakage and what is brought back for groundcover, will be moved off-

site. Therefore, the conclusions Dunn and Bailey reached regarding fine fuels likely overstate the 

condition expected for the King Fire project.  

Under the proposed action, activity-generated slash would be removed or piled and burned, reducing 

surface fuels to levels consistent with low-severity fire effects. Harvesting of trees is planned utilizing 

ground-based and cable logging. It is anticipated that there will be a delay between harvesting activities 

and associated fuel reduction activities. During this timeframe, greater accumulation of surface fuels due 

to logging activities would be anticipated, especially within cable units where whole-tree yarding is not 

planned. The short-term effect of logging is an elevated surface fuel loading from broken tops and branch 

wood. The greatest fuel loadings post-harvest is expected to occur within cable units followed by ground-

based units. However, post-fire logging activity breaks the structure and composition of the fuel bed. 

Upon completion of fuel reduction activities, the ground-based units would be expected to have the least 

amounts of surface fuels, due to the ease of facilitating piling and other fuels reduction activities on 

gentler slopes. Steeper slopes (greater than 45%) would be anticipated to require hand piling to achieve 

desired surface fuel loadings of less than 10 tons per acre. Figure 3FF.15 displays the post salvage fuel 

condition on the 2005 Power Fire Restoration Project located on the ENF. Snags within the area will fall 

overtime and will contribute to surface fuel loading at significantly lower levels compared to taking no 

action.  

After the initiation and completion of the proposed action, surface fuels present would consist of the 

approximate tonnage in each of the size classes, not including large material (downed logs) left onsite for 

wildlife or watershed purposes: 

 1-hour fuels (0” to 1/4”):      0.34 tons per acre 

 10-hour fuels (1/4” to 1”):   1.33 tons per acre 

 100-hour fuels (1” to 3”):  1.79 tons per acre 

Figure 3FF.16 Project Fuel Loading Over the Next 50 Years Within Treatment Units 

 

 

 

0

20

40

60

80

100

120

140

160

2015 2025 2035 2045 2055 2065

T
o
n

s 
P

er
 A

cr
e

Total Fuel Loading

Alt. 1

Alt. 2



Environmental Impact Statement  King Fire Restoration Project 

   

  157 

Table 3FF.10 Projected Fuel Loading for Alternative 2 With Resistance to Control Rating 

Year 0-3 inches 3-6 inches 6-12 inches >12 inches Total Rating 

2015 1.76 4.19 4.44 0.53 10.93 Low 

2025 0.00 4.51 5.47 7.11 17.09 Low 

2035 0.02 3.74 4.85 7.51 16.12 Low 

2045 0.21 3.05 4.02 7.35 14.63 Low 

2055 0.93 2.51 3.28 6.72 13.44 Low 

2065 1.64 2.17 2.72 5.97 12.51 Low 

  

Figure 3FF.16 provides a comparison between Alternatives 1 and 2 with respect to potential surface fuel 

accumulations over time from retained snags that fall to the surface within the King Fire area. An 

estimated 10 percent retention of standing snags will occur within treatment units. Post-implementation 

surface fuel loadings are projected in these values, resulting from residual activity slash onsite. While the 

projected fuel loadings do not contain descriptions of all of the distinct areas within the project area, they 

do demonstrate the range of conditions that are predicted to exist within the project area.  

Post-treatment activities under the Proposed Action are expected to significantly reduce large surface fuel 

accumulations in the future compared to Alternative 1. Furthermore, while modeling predicts an expected 

increase in surface fuels less than three inches diameter compared to Alternative 1. After implementation 

of proposed activities, modeling results predict that within 10 years Alternative 2 will continue to promote 

low accumulations of surface fuel loadings. Comparatively, taking no action significantly elevates surface 

fuels for decades. Post-logging fuel treatments, such as piling and burning, can rapidly reduce total 

amounts and spatial continuity of surface woody fuels, and may allow logged stands to serve as fuel 

breaks in a landscape-level fire management strategy (Peterson, Dodson, & Harrod, 2014). 

The combination of anticipated residual slash and future fuel loading from trees left standing is low 

enough so that the accumulation of additional surface fuels from the predicted snag fall of the snags left 

standing for wildlife and watershed purposes will not present a large fuels buildup over time or will 

contribute to fire suppression difficulties. 

Reforestation  

Salvage logging and planting trees in 

moderate- and high-severity fire areas would 

generate some surface fuel, but the important 

factors in future fire behavior would be the 

naturally sprouting vegetation, the planted 

trees, and the wildfire-reduced volume of 

fine dead surface fuels. Reestablishment of a 

mixed- conifer forest through planting would 

result in a wildfire risk (principally to the 

planted trees) in or immediately adjacent to 

these plantations. The potential for higher 

fire severity increases approximately five 

years after planting. Without plantation 

management, predicted fire severity 

increases until the trees overtop competing 
Figure 3FF.17 Masticated Brush Field on American 

Fire, 2013 
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shrubs and begin to self-prune.  

Reforestation efforts will have better chances of survival due to anticipated surface fuel load reductions 

within planted areas. Using empirical data for northern California forests, Weatherspoon and Skinner 

(1995) found that, when wildfire in natural stands spreads to an adjacent plantation, fire intensity and 

damage to the overstory are much lower in plantations where slash has been removed following logging 

(Peterson et al., 2009). Until tree age and canopy base heights increase, younger conifer and hardwood 

stands will be susceptible to reburn and subsequent mortality, even under Alternative 2. Younger trees 

have thinner bark and low canopy base heights, allowing for easier transition to crown fire, even with 

predicted flame lengths at less than four feet over the majority of the proposed units. However, after the 

removal of large surface fuels, and as trees increase in size and canopy base heights, higher survival will 

be expected within stands that continue to be managed by activities to maintain desired fuel conditions.  

Mastication may be utilized in selected stands to reduce high snag densities in lieu of piling. Mastication 

is essentially the mulching or chipping of wood material. The direct effect of mastication is changing the 

structure and composition of the fuelbed post-fire. While mastication does not actually remove fuel from 

the area, it does change the structure from a vertically oriented fuel (ladder fuel) to a horizontal fuel, 

potentially making fire suppression resistance to control lower. Where mastication is identified as a 

treatment option under the proposed action, chipped material will create a compact fuelbed (See figure 

3FF.17). Material will also be expected to decay faster due to its proximity to the ground and being 

saturated for a longer period of time during the winter months. 

Fire Behavior Synopsis  

Compared to Alternative 1, proposed treatments in Alternative 2 effectively reduce fuel loading in the 

short and long term, which, in turn, reduces fire behavior. Similar fire behavior is expected for the first 

one to three years, due to the lack of surface fuels to support the spread of fire. However, immediate 

actions taken to reduce standing dead trees will reduce fire behavior (flame length, fireline intensity, and 

spot fire potential) long term. 

Within 10 years, reductions in surface fuel loadings, as a result of planned activities, are expected to do 

the following: 

 Reduce flame lengths less than four feet on 17,200 acres; 

 Reduce fireline intensity less than 100 btu/ft/sec on 17,200 acres; 

 Decrease spot fire activity through removal of snags and future fuel loading; and 

 Effectively produce fire behavior so that persons using hand tools can generally attack fires at the 

head or flanks and so that hand-line is sufficient to hold the fire. 

 

The type of fire behavior predicted under Alternative 2 will enable ground crews to use direct attack 

within the units proposed for treatment. Untreated portions of units, such as RCAs, snag retention 

pockets, or unburned islands from prescribed fire activities, will be expected to produce fire behavior 

similar to Alternative 1. 

 

Table 3FF.11 Comparison of Potential Flame Length and Fireline Intensity (Acres) 

Between Alternatives 1 and 2 Over 10 Years Within Treated Units 
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  Alternative 1 Alternative 2 

<4 feet 2,580 17,200 

4 to 8 feet 8,600   

8 to 11 feet 1,720   

>11 feet 4,300   
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   Alternative 1 Alternative 2 

<100 btu/ft/sec 2,752 17,200 

100 to 500 btu/ft/sec 7,568   

500 to 1,000 btu/ft/sec 2,408   

>1,000 btu/ft/sec 4,472   

 

Fire Suppression Capabilities  

Fire suppression resources will have an increased capacity to control fires at initial attack with minimized 

risk to their safety (and the public safety) and an increased ability to keep these fires small in size. 

Alternative 2 will also create safer locations from which suppression resources could establish control 

points and safety zones for initial or extended attacks because of the reduced number of trees per acre in 

the treatment units. The proposed fuel reduction treatments along roads, as well as the road improvements 

themselves, would promote safer travel for both the public and firefighters.  

The Kyburz Fire (Eldorado National Forest, 2013) provides an example of suppression success within a 

previously salvaged area. This fire started at the bottom of a slope within the South Fork American River. 

Diurnal winds fanned the fire up-drainage toward the community of Kyburz (approximately one mile 

from the fire origin), and the fire reburned areas within the footprint of the Freds Fire (2004). Treatments 

within the Freds Fire areas included post-fire logging activities to help reduce future fuel loading and snag 

density. The lack of heavy dead and down fuels allowed fire suppression resources to continue to 

construct direct control lines, keeping a safety zone around them within the “black.” Salvage harvest 

activities in the previous Freds Fire area allowed for a lower intensity Kyburz fire, less exposure to hazard 

trees, and less exposure during mop-up activities (Johnson, 2013). If direct fire suppression tactics were 

not available, as a result of post-Freds Fire treatment and snag reductions, indirect line would have been 

required during nighttime operations, which would have only allowed for indirect fire suppression tactics 

and an increase in fire size (Jacobson, 2013). Resources, including aircraft, heavy equipment, and 

personnel were safely able to drop water and retardant in open areas and to construct line with minimal 

large woody debris. These tactics increased line production rates and decreased resistance to control, 

allowing for resources to effectively work through the night to complete control lines and keep the fire 

from entering the community of Kyburz (Ebert, Personal Observation: Burn Boss-Hey Joe Prescribed 

Burn; Division Supervisor-King Fire, 2014).  

Cumulative Effects of Alternative 2 

The King Fire Restoration Project, in conjunction with ongoing and foreseeable actions, has the potential 

to increase fire resiliency by managing both unplanned and planned fire ignitions across the landscape, as 

compared to Alternative 1. Furthermore, fire suppression effectiveness is improved as future projects 

implemented adjacent to and within the project area increase the size and scale of treatments proposed 

under Alternative 2. At the stand scale, post-fire logging reduces surface fuels over the long term, 

particularly in the large diameter size classes ( fewer than3” diameter), which should increase 

management options for applying prescribed fire treatments or allowing future wildfires to burn without 

causing excessive damage to the forest vegetation and soils (Peterson, Dodson, & Harrod, 2014).  

Future wildfires within the project area will be affected on a landscape level by the combination of 

treatments implemented on privately owned Sierra Pacific Industries land. Treatments on private 

timberlands will increase the size and scale of treatment activities under Alternative 2, as well as provide 

fuel breaks on prominent ridge and road systems that stretch across private and Forest system lands. Fuel 

treatments are strategically placed and would provide a break in the fuel profiles crossing the project area. 

This fuel break, combined with existing fuel breaks and private land, would further break up fuel 

continuities in the area, creating more opportunities for future suppression actions. 



King Fire Restoration Project  Environmental Impact Statement 

   

160   

The proposed treatments are also expected to positively influence wildfire behavior outside of the treated 

areas. Finney (Finney M. A. 2001) suggests that fire spread rates can be reduced, even outside of treated 

areas, if a fire is forced to flank areas where fuels have been reduced or otherwise modified. The treated 

areas, particularly those with reduced fuels from site preparation and/or plantation release activities would 

slow the spread and reduce the intensity of oncoming fires, thereby reducing severe fire effects in both 

treated and untreated areas.  

The 2014 King Fire dramatically reduced surface fine fuel loads, old deep duff and litter layers, and 

ladder fuel continuity across a wide area. The King Fire Restoration Project, combined with past, present 

and reasonably foreseeable future actions described above, would have positive cumulative effects on 

existing and future wildfire characteristics and wildfire control operations within the King Fire analysis 

area.  

Direct and Indirect Effects of Alternative 3 

Fuel Accumulation and Fire Behavior 

With the exception of the regrowth of untreated shrubs in Alternative 3 within the reforestation units, the 

direct and indirect effects of Alternative 3 are anticipated to be similar to those described within 

Alternative 2, except on fewer acres of salvage harvest. Proposed activities are anticipated to reduce fire 

hazard and resistance-to-control. Additional snag recruitment will increase surface fuel loadings in the 

future where additional snags are left within units; however, within areas that receive treatment, surface 

fuel loading projections will be comparable to Alternative 2. Project design features outlined to leave 

snags in a clumping pattern, as well as away from strategic fire management features (ridges, roads, etc.), 

will provide safe and effective fire-suppression activities. Salvage harvest units identified as strategic to 

fire management activities are reduced by approximately 2,600 acres compared to the Proposed Action. 

Table 12 demonstrates the fire behavior that would be expected from this alternative. The primary 

difference in fire behavior, compared to Alternative 2, is due to untreated shrubs in the reforestation units.  

Leaving 15-20 percent of areas within treatment units for snag retention would result in higher fuel 

loadings across the units. This retention would be in addition to no-treatment areas, such as drainages 

within the treatment stands and several hundred acres of stands with 50 percent retention to facilitate 

research (Walsh, 2015). The indirect effects of snag fall will occur over the course of a 10- to 20-year 

timeframe as a result of Alternative 3. Standing snags may retain a substantial amount of biomass that 

will contribute to surface fuels over time as snags fall (Ritchie, Knapp, & Skinner, 2012).  

Table 3FF.12 Comparison of Potential Flame Length and Fireline Intensity (Acres) 

Between Alternatives 1 and 3 over 10 years Within Treated Units  
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Alternative 1 Alternative 3 

<4 feet 1,998 1,332 

4 to 8 feet 6,661 3,330 

8 to 11 feet 1,332 5,328 

>11 feet 3,330 3,330 
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<100 btu/ft/sec 2,131 1,998 

100 to 500 btu/ft/sec 5,861 3,996 

500 to 1,000 btu/ft/sec 1,865 5,328 

>1,000 btu/ft/sec 3,463 1,998 
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Fire Suppression Capabilities  

The units proposed for treatment will support high and moderate fire severity and prevent future fire 

hazard within 10 years. This will be a result of the shrub regrowth within the units. It is expected that 

reforestation units will convert to a fuel model SH5. SH5 is a high load, dry climate shrub model. Spread 

rates are very high with flame lengths very high. Dead trees will continue to decay, break, and fall, 

contributing to surface fuel loading and increasing fire hazard. Snags, both ember producers and receptors 

in the wildland fire environment, promote problem fire behavior.   

With the elimination of herbicide in Alternative 3, increased brush density is expected within planted 

stands and will be more susceptible to fire risk. Young conifers can be highly vulnerable to wildfire 

because their thinly barked stems and low branches are unprotected from scorching (Thompson et al., 

2007; Kobziar et al., 2009). This risk may remain high for several decades if shrubs and other surface 

fuels are not frequently reduced (Zhang et al., in press). Even though maturing trees can withstand 

increasingly greater heat from a surface fire, in stands without fuel reductions, both litter loads and ladder 

fuels (live and dead tree and shrub branches) result in continued high vulnerability (Agee, 2007; Zhang et 

al., in press). 

Cumulative Effects of Alternative 3 

When compared to the Proposed Action, similar effects are anticipated within the project unit boundaries. 

Treated areas under Alternative 3 are not large, nor are they strategically oriented enough to complement 

each other or to provide sufficient benefit in terms of modifying fire behavior across the larger landscape 

or in terms of greatly enhancing fire suppression actions. SFMZs that were identified along roads and 

ridgelines to take advantage of natural or topographic features and established roadways will be 

compromised under Alternative 3. Opportunities to connect fuel treatments which adjoin private land, 

where salvage and fuel treatments are planned, are diminished due to the reduction of treatment activities. 

Opportunities to reduce fire spread and intensity across the landscape will be decreased as the size and 

spatial location of the treatments are fragmented. Fires will be expected to be more difficult to control and 

to require greater time and effort of resources, due to the safety exposure to snags and increased fuel 

loadings and anticipated fire hazard of large accumulations of material. Future foreseeable fuels reduction 

projects may be precluded due to high density of snag patches left on the landscape, making some 

foreseeable projects difficult to implement. 

Direct and Indirect Effects of Alternative 4 

Fuel Accumulation and Fire Behavior 

The direct and indirect effects of alternative 4 are similar to the treatments outlined in Alternative 2; 

however, in addition to the Proposed Action it includes complete SFMZ units that were developed from 

the Fuels Strategy (See Appendix C), strategically placed treatments (SPLAT), and buffering Level 3, 4, 

and 5 roads by 200 feet with salvage removal of biomass. 

Alternative 4 adds a strategic roadside buffer zone that was developed to enhance suppression resources 

and provide for safe ingress and egress to fires. Suppression forces would not be hindered by the high 

density of snags or high levels of coarse, woody debris (CWD) adjacent to the roadside, which would 

allow immediate and direct suppression actions to be taken. Suppression actions would not be restricted 

by fire behavior; thus, direct suppression actions would be possible within treated stands (Fites, Ewell, & 

Bauer, 2012). The reduction of CWD through salvage harvest and treatment of non-merchantable fire-

killed material encompasses approximately 3,671 acres of strategic roads. Treatments would lower fire 

intensities (Peterson et al., 2009) and would provide advantageous areas for fire suppression actions 

(Fites, Ewell, & Bauer 2012). 

Under this alternative there would be 164 acres of strategically placed treatment units, most of which are 

on ridges, thus modifying fire spread. The placement and extent of units on the ridges is intended to give 
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firefighters a place to initiate suppression actions, and they will serve as strategic holding points in the 

event of unwanted fire. 

Alternative 4 adds an additional 180 acres of fuels reduction treatments with in the wildland urban 

interface (WUI) adjacent to Highway 50. This provides an opportunity to suppress any future fire starts 

below Highway 50 and the Pacific Ranger Station. Additional fuel treatments within WUI areas 

contribute to reduced spot fire ignition and fire intensities, decreasing the likelihood of accelerated fire 

spread and resistance to control. This lessens the need for large quantities of suppression resources to 

control a fire and to protect homes and structures. 

Strategically Placed Landscape Area Treatment 

Strategically Placed Landscape Area Treatments (SPLAT) were identified along many features to 

reinforce and transition the vegetation density across the project area. These would also create locations 

for safer management actions as well. These areas can serve to break up the continuity of the vegetation 

across the landscape, to create mosaic patterns, and to provide a network of opportunities for wildfire 

management objectives that allow for equal weight of natural resource and ecosystem benefits. 

In addition to fire behavior modification, SPLATs and SFMZs create safe travel route options for 

emergency ingress and egress. 

Alternative 4, like Alternative 2, would reduce CWD through salvage harvest and treatment of non-

merchantable fire-killed material. Alternative 4 would encompass approximately 22,097 acres and 198 

miles of hazard tree removal. Treatments would lower fire intensities and provide advantageous areas for 

fire suppression actions. 

Completed project activities would reduce CWD, lowering fire effects within the treated units. The fuel 

model in treated units would be represented by TU1 Low Load Dry Climate Timber-Shrub-Grass. The 

area outside treated units would burn the same under Alternative 1. Placement of the treated units would 

reduce overall fire size within the project area by reducing fireline intensities and fire effects, providing 

opportunity for suppression forces to take appropriate actions (Finney, 2001). Altering the movement and 

effects of fire through the project area would result in more natural and mosaic burn patterns. 

Table 3FF.13 Comparison of Potential Flame Length and Fireline Intensity (Acres) 

Between Alternatives 1 and 4 Over 10 Years Within Treated Units 
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  Alternative 1 Alternative 4 

<4 feet   3,315 22,097 

4 to 8 feet 11,049 
 

8 to 11 feet   2,210 
 

>11 feet   5,524 
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<100 btu/ft/sec   3,536 22,097 

100 to 500 btu/ft/sec   9,723 
 

500 to 1,000 btu/ft/sec   3,094 
 

>1,000 btu/ft/sec   5,745 
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Salvage harvest would reduce the larger-diameter merchantable material greater than 14 inches from the 

site; and remove biomass (from approximately 4 inches to 16 inches in diameter). Piling and burning 

would treat the smaller diameter material and material not included in the previous treatment. After 

treatments, the CWD is estimated to be 10 tons per acre inside SPLAT and SFMZ units; these areas can 

be directly attacked with suppression resources, increasing the chance of containing wildfires in the 

project area while maintaining resource needs (Brown et. al., 2003). CWD that does not exceed 10 to 20 

tons an acre greater than 10 inches would be left onsite for resource needs.  

Cumulative Effects of Alternative 4 

The cumulative effects for Alternative 4 are similar to those under Alternative 2 in having lower intensity 

fires and lower resistance-to-control. However, Alternative 4 would reduce residual fuels to 

approximately 10 to 20 tons per acre on more acres of NFS lands with closer to 10 tons per acre in the 

SPLATs and SFMZs, breaking up the fuel profiles more and providing more strategic opportunities for 

future suppression actions. 

Direct and Indirect Effects of Alternative 5 

The direct and indirect effects for fuel loadings of this alternative are anticipated to be similar to those 

described for Alternative 2. Within the reforested stands, the direct and indirect of fire behavior effects 

are expected to be similar to Alternative 3. 

In Alternative 5 treatment units that are planned for reforestation, in SFMZs and WUIs, only 18 percent 

of the units will be treated under the five-foot radial release. This would leave approximately 3,328 of the 

4,059 acres (in SFMZs and WUIs) converted to a Fuel Model SH5 (spread rate very high; flame length 

very high) after 10 years. It is expected that 730 of the 4,059 acres would remain a Fuel Model SH1-SH2 

(spread rate is very low; flame length very low) after 10 years.  

Table 3FF.14 Comparison of Potential Flame Length and Fireline Intensity (Acres) 

Between Alternatives 1 and 5 Over 10 Years Within Treated Units 
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Alternative 1 Alternative 5 

<4 feet 2,580 3,440 

4 to 8 feet 8,600 6,020 

8 to 11 feet 1,720 5,160 

>11 feet 4,300 2,580 
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<100 btu/ft/sec 2,752 3,440 

100 to 500 btu/ft/sec 7,568 5,160 

500 to 1,000 btu/ft/sec 2,408 6,020 

>1,000 btu/ft/sec 4,472 2,580 

 

Proposed activities are anticipated to reduce fire hazard and resistance to control. It is anticipated that 

there will be an increase in fire behavior after 10 years with the increased competition of the brush. On 

the upper slopes of the conifer resiliency areas, only 24 percent of the units will be treated (Walsh, 2015). 

Cumulative Effects of Alternative 5 

Variable effects are anticipated based on fire area. Similar cumulative effects to those as described under 

Alternative 3 will be expected within the reforested units.   
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Human Health and Safety Pesticide Risk Assessment   

Affected Environment 

The areas affected by the proposed activities are described in detail in the vegetation, soils, and hydrology 

sections of this document.  

Environmental Consequences 

Effects Analysis Methodology 

A site specific risk assessment was developed to evaluate risk to human health and safety from proposed 

herbicide application associated with this project (Walsh, 2015). Risk assessments for proposed pesticides 

and surfactants have been developed for the Forest Service and are incorporated into the pesticide risk 

assessment for this project (SERA 1997; SERA, 2011; USDA Forest Service, 2000; USDA Forest 

Service, 2002 [updated 2007]; & USDA Forest Service, 2003).  

Forest Service Program Worksheets version 6.00.13 developed for the pesticide rates proposed for 

application (Rodeo.xlsm) were used to identify potential areas of higher risk and to document risk 

analysis. In addition to the proposed application rates for Rodeo or equivalent formulations, a higher 

toxicity formulation was also examined to look at potential cumulative effects from use of the product 

with a surfactant added.   

This pesticide risk assessment consists of comparing doses that people may get from applying the 

pesticide (worker doses) or from being near an application site (public doses) with the US Environmental 

Protection Agency’s (USEPA) established Reference Doses (RfD), a level of exposure that result in no 

adverse effect over a lifetime or chronic exposures. Those potentially at risk fall into two groups: workers 

and members of the public. Workers include applicators, supervisors, and other personnel directly 

involved in the application of herbicides. The public includes forest users or nearby residents who could 

be exposed through the drift of herbicide spray droplets; through contact with sprayed vegetation; or by 

eating or placing in the mouth food items or other plant materials, such as berries or shoots, growing in or 

near the forest; by eating game or fish containing herbicide residues; or by drinking water that contains 

such residues.  

For each type of dose assumed for workers and the public, a hazard quotient (HQ) was computed by 

dividing the dose by the RfD. In general, if HQ is less than or equal to one, the risk of effects is 

considered negligible. Because HQ values are based on RfDs, which are thresholds for cumulative 

exposure, they consider acute exposures. This aspect is discussed below in the evaluation of possible 

effects. The computation of HQ is independent of the amount of acres proposed for treatment in this 

project. The assessment uses the standard of one chance in one million for cancer risk and the RfD for 

non-carcinogen exposures. 

In evaluating the doses received under each scenario, the doses are evaluated against the RfDs as 

previously discussed. If all the exposures are below the RfD (a HQ less than or equal to one) the 

assumption is that the herbicide presents little risk of use to either the public or workers. If any exposure 

exceeds the RfD, a closer examination of various studies and exposure scenarios must be made to 

determine whether a toxic response is expected from the exposure.  

Worker Exposure: 

Two types of worker exposure assessments are considered: general and accidental/incidental. The term 

“general exposure assessment” is used to designate those exposures that involve estimates of absorbed 

dose based on the handling of a specific amount of a chemical during specific types of applications. The 

“accidental/incidental exposure” scenarios involve specific types of events that could occur during any 

type of application.  
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Exposure rates are shown as milligrams of chemical per kilogram of body weight per pound of active 

ingredient (ai) applied. The exposure of workers is based on the number of hours worked per day, acres 

treated per hour, and the application rates for the various herbicides. Rather than focus on a single value, 

each of these factors involves a range of values which, when combined, created three levels of exposure 

(central [proposed], lower, and upper). Central levels are based on proposed application rates and recent 

experience on the Eldorado National Forest. The upper level is a worst-case level, based on the highest 

application rates, the least dilution, and the largest acreage treated per day.  

In general, occupational exposures may involve multiple routes of exposure (oral, dermal, and inhalation); 

nonetheless, dermal exposure is generally the predominant route for herbicide applicators. Typical multi-

route exposures are encompassed by methods used for general exposures. Accidental exposures, on the 

other hand, are most likely to involve splashing herbicides into the eyes or onto the skin.  

Exposure scenarios for workers include exposure during normal operations, as well as four accident 

scenarios: a) a worker’s hands are immersed in the spray mixture for a minute and then washed; b) a 

worker wears contaminated gloves for one hour; c) a worker spills the spray mixture on his/her hands, 

which are washed after an hour; and d) a worker spills the spray mixture on his/her legs, which are 

washed after an hour.  

Public Exposure: 

The two types of exposure scenarios developed for the general public include acute exposure and longer-

term or chronic exposure. All of the acute exposure scenarios are primarily accidental. They assume that 

an individual is exposed to the compound either during or shortly after its application. Specific scenarios 

are developed for direct spray; dermal contact with contaminated vegetation; as well as the consumption 

of contaminated fruit, water, and fish. Most of these scenarios should be regarded as extreme, some to the 

point of limited plausibility. The longer-term or chronic exposure scenarios parallel the acute exposure 

scenarios for the consumption of contaminated fruit, water, and fish, but are based on estimated levels of 

exposure for longer periods after application.  

Direct Spray – For direct spray scenarios, it is first assumed that during ground application a naked child 

is sprayed directly and completely covered with herbicide. Obviously, this extremely conservative 

exposure scenario is virtually implausible. Another scenario involves accidental spraying of the feet and 

legs of a young woman. For each of these scenarios, assumptions are made regarding the surface area of 

the skin and the body weight.  

For the scenario for dermal exposure from contaminated vegetation, it is assumed that the herbicide is 

sprayed at a given application rate and that an individual comes in contact with sprayed vegetation or 

other contaminated surfaces at some period after the spray operation. For these exposures scenarios, 

estimates of dislodgeable residue and rate of transfer from the contaminated vegetation to the surface of 

the skin must be made. No such data are directly available for these herbicides, so estimation methods are 

used.  

Water Contamination – Water can be contaminated by herbicides from runoff, leaching from 

contaminated soil, drift, or from direct spill. For this risk assessment, two types of scenarios are 

considered a) acute exposure from an accidental spill, and b) chronic exposure to herbicide in ambient 

water derived from application to a 100-acre treatment area nearby.  

There are three acute exposure scenarios. The first scenario assumes that a young child (2 to3 years old) 

consumes contaminated water shortly after an accidental spill of a field solution into a small pond. The 

second assumes that a small child consumes contaminated water shortly after overland flow or 

atmospheric drift into a stream. The third involves an adult female swimming in a contaminated pond for 

one hour. Because these scenarios involve exposure shortly after the water is contamination, no 

dissipation or degradation of herbicide is assumed.  
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The scenario for chronic exposure from contaminated water assumes that an adult consumes 

contaminated, ambient water for a lifetime. Monitoring studies are available for many herbicides that 

allow estimation of expected concentrations in ambient water resulting from ground application over a 

wide area. 

Many chemicals may be extracted from water and stored in tissues of animals or plants in the water. For 

both the acute and chronic exposure scenarios involving the consumption of contaminated fish, water 

concentrations of the herbicide that are used are identical to the concentrations use in the contaminated 

water scenarios. The acute exposure scenario is based on the assumption that an adult angler consumes 

fish taken from contaminated water shortly after an accidental spill into a pond. No dissipation or 

degradation of the chemical is considered. Because of the availability of well-documented information 

about substantial differences in the amount of caught fish consumed by the general public and Native 

American subsistence populations, separate exposure estimates are made for these two groups. The 

chronic exposure scenario is constructed in a similar manner.  

Oral Exposure from Contaminated Vegetation – Under normal circumstances and in most types of 

applications, it is extremely unlikely that humans will consume, or otherwise place in their mouths, 

vegetation contaminated with these herbicides. None of the proposed applications involve crop treatment, 

or treatment in proximity to agricultural crops. Nonetheless, any number of scenarios could be 

considered, such as accidental spraying of crops, spray of edible wild vegetation such as berries, or the 

spraying of plants collected by Native Americans for basket weaving or medicinal use. In most instances, 

particularly for the chronic scenarios, treated vegetation would show signs of damage from herbicide 

exposure, thereby reducing the likelihood of consumption by humans. 

One of the more plausible scenarios involves the consumption of contaminated berries after treatment 

along a road or some other area in which wild berries grow. The two accidental exposure scenarios 

developed for this assessment include one scenario for acute exposure and one scenario for longer-term 

exposure (90 days). In both scenarios the concentration of herbicide on contaminated vegetation is 

estimated using a derived empirical relationship between application rate and concentration on vegetation. 

Direct and Indirect Effects of Alternatives 1 and 3 

Alternative 2 would not result in a potential for direct or indirect effects to human health and safety from 

herbicide application.  

Cumulative Effects of Alternatives 1 and 3 

As no direct or indirect effects would occur as a result of Alternative 2, no cumulative effects would result 

from this Alternative.  

Direct and Indirect Effects of Alternatives 2, 4, and 5 

Worker Exposure: 

Pesticide applicators are the individuals most likely to be exposed to a pesticide during the application 

process. All worker occupational exposures result in a HQ of less than one. Given the low hazard 

quotients for both general occupational exposures as well as accidental exposures, the results imply that 

long-term employment applying this herbicide can be accomplished without toxic effects. However, there 

is some suggested information that occupational exposures to glyphosate may be associated with overt 

signs of toxicity (SERA, 2011), which indicates the continued importance for use of safe handling 

procedures and personal protective equipment. 

Public Exposure: 

Under normal conditions, members of the general public would not be exposed to substantial levels of 

either of these herbicides. Members of the public would generally not be in the areas during herbicide 
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application. In addition, posting signs around treatment areas would provide warning to the public that an 

area is being or recently has been treated. The proposed units are within or near parts of the Eldorado 

National Forest used for dispersed recreation, which might include activities such as woodcutting, 

hunting, camping, trail use, or gathering of plant materials. The public may pass through or near some of 

these areas while participating in these and other activities. This dispersed use is estimated to be less than 

10 people a year in any given unit. 

Comparison of the more toxic formulations used to highlight any potential risk from the addition of 

surfactants to the Rodeo (or equivalent formulation) did not identify any addition risk from the analysis of 

Rodeo alone. For the accidental scenarios, no central exposure scenario approached a level of concern for 

the typical application rate.  

However, at the upper exposure rates the consumption of contaminated water by a child was above unity 

(HQ = 1.5 at 7 lbs a.e. per acre). For glyphosate, this exposure assessment indicates that such an event 

would require measures to ensure that members of the general public do not consume contaminated water. 

The analyzed scenario is conservative in that it entails a small child (2 to 3 years old) drinking 1.5 liters 

standing water from a pond shortly after an accidental spill of a field solution of 200 gallons with no 

dilution or decomposition of herbicide. The potential for a spill of herbicides into a water body is 

mitigated through designating routes of travel and mixing sites, minimizing herbicide mix in tanks while 

traveling between units, requiring a separate water truck from the batch truck, and if a spill occurs, 

outlining responses required by the contractor.  

For the non-accidental acute scenarios, no scenarios approached a level of concern for the typical 

application rates. At the upper exposure rates the consumption of contaminated vegetation has a hazard 

quotient above unity (HQ = 3 at 4 lbs a.e. per acre and 5 at 7 lbs a.e. per acre). The upper range of 

exposure scenario for the 7 lbs a.e. per acre application rate involves a dose of 9.45 mg/kg bw. While this 

is an unacceptable level of exposure, it is far below doses that would likely result in overt signs of 

toxicity, and is over 45 times lower than doses where mild signs of toxicity were apparent (427 mg/kg). 

Addition of colorant to spray mixtures and signing of treatment area should minimize risk of persons 

unknowingly eating contaminated vegetation.   

For the chronic scenarios, none were above a level of concern. However, for the upper application rate 

female consuming vegetation neared that level (HQ fewer than1). The likelihood of vegetation being 

consumed after spraying in this project is improbable in this situation due to design criteria and proposed 

treatment location.  

Sensitive Individuals: 

The most sensitive subgroup for exposure to glyphosate and glyphosate formulations appears to be 

pregnant women and developing fetuses. Since the RfD for glyphosate used in the current SERA 2011 

risk assessment is based on a developmental study, the sensitivity of this group is explicitly addressed. 

Synergistic Effects: 

Synergistic effects (multiplicative) are those effects resulting from exposure to a combination of two or 

more chemicals that are greater than the sum of the effects of each chemical alone (additive). USDA 1989 

(pages 4-111 to 4-114) provides a detailed discussion of synergistic effects. Instances of chemical 

combinations that cause synergistic effects are relatively rare.  

Based on the very low exposure rates estimated for this project with the herbicide individually, any 

synergistic or additive effects are expected to be insignificant. While it is plausible that for glyphosate 

some mechanisms of interaction could occur with other chemicals, it would likely be relevant only at very 

high doses, substantially above proposed exposure levels (SERA, 2011). 
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Surfactants by nature are intended to increase the effect of pesticide by increasing the amount of pesticide 

that is in contact with the target. Current data indicates a lack of synergistic effects between surfactants 

and pesticides. Increased absorption would require physical effect to the skin which is not likely to result 

from the addition of non-ionic surfactants (USDA,  2002, 2003). 

Cumulative Effects of Alternatives 2, 4, and 5 

Cumulative effects may involve either repeated exposures to an individual agent or simultaneous 

exposures to the agent of concern and other agents that may cause the same effect or effects by the same 

or a similar mode of action.   

It is possible and even likely that some individuals will be exposed to multiple sources of herbicides as a 

result of Forest Service programs, or that individuals could be exposed to additional sources of exposure 

including use of herbicide on adjacent private timberlands or home use by a worker or member of the 

general public. EPA is currently requiring additional tests on glyphosate to assess the potential of 

glyphosate to cause endocrine effects. Depending on the results of these tests, exposure to other agents 

which affect endocrine function could be associated with cumulative effects (SERA, 2011). 

While it is possible that workers and members of the public could travel to other areas and be exposed to 

pesticides, pesticide use near the project area is more likely to be a cumulative exposure. Because of the 

size of the King Fire and the impacts to neighboring private industrial timber land, it is expected that 

reforestation efforts on private lands will include the use of herbicides, including formulations not 

proposed on the National Forest System lands. Additional sources of exposure are also expected to occur 

from herbicide use on National Forest lands. Pesticide use on both the National Forest and on private 

lands is regulated by the California Department of Pesticide Regulation and the local county agricultural 

commissioners in the county where pesticide is applied.  

The main potential for exposure from projects on the Eldorado National Forest involving the herbicides 

proposed for use on this project is continuing treatment of invasive plants with the Weed Eradication and 

Control project. Hasten, R-11, and Syl-Tac are the surfactants most commonly used in glyphosate 

applications. Following applicable laws and policies regarding pesticide regulation is expected to 

minimize the risk of cumulative effects resulting from Forest Service actions associated with this project. 

The project risk assessment and those used to develop this risk assessment specifically consider the effect 

of repeated exposure in that the chronic (derived) RfD is used as an index of acceptable exposure. 

Repeated exposure to levels below the toxic threshold does not appear to be associated with cumulative 

toxic effects. Since glyphosate persists in the environment for a relatively short time (generally less than 

one year), does not bioaccumulate, and is rapidly eliminated from the body, doses from re-treatments in 

subsequent years are not expected to have additive effects. 

Safety and Public Use  

Affected Environment 

 The Eldorado National Forest is located one hour from the metropolitan area of Sacramento, 

which has a population of over one million people, and is two to three hours driving time from the San 

Francisco Bay area, with a population of over six million. The Forest therefore plays a vital role in the 

environment, health, and well-being of over seven million people, and receives over two million visitors 

each year, many of whom camp, hunt, fish, hike, and collect forest products in the King Fire area. 

Hazards to people working, driving, and recreating in the fire area include dead or dying trees, dead parts 

of live trees, or unstable live trees (due to structural defects or other factors) that are within striking 

distance of people or property. Hazard trees have the potential to cause property damage, personal injury, 

or fatality in the event of a failure (Angwin, 2012). There are approximately 226 miles of roads in the 

project area on National Forest land open to the public, additional roads used for administrative purposes 
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and workers, and a few trails. The public, private landowners, and forest workers are at risk from fire-

killed trees along these roads and trails that deteriorate, become unstable, and eventually fall. Fire-killed 

trees may also have structural damage from fire scarring of the bole and burned roots. In addition to 

roadside hazards, hundreds of thousands of dead trees on the landscape pose hazards to hunters, hikers, 

other recreationists, loggers, tree planters, and workers conducting future prescribed burns or projects to 

improve seedling survival and growth.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Environmental Consequences 

Effects Analysis Methodology 

Indicators of safety risks are predicted snag fall along roads and within the general landscape, and 

increased traffic associated with treatments. Case studies, statistics, and published literature are cited to 

support anticipated effects. Risks from herbicides to human health and safety are addressed under the 

Human Health and Safety Pesticide Use Risk Assessment in Chapter 3 of this EIS. 

Direct, Indirect, and Cumulative Effects of Alternative 1 

Under Alternative 1, all dead trees would be retained, posing a very high risk from falling trees to the 

public driving on forest roads (see Appendix P), and recreating and working in the forest as time goes on. 

Small snags would pose a risk in a short time, likely within one to three years. Larger snags may not be a 

high risk until five or more years. Fire-killed trees shed branches, and a high percentage of ponderosa 

pine and Douglas fir snags fall or have tops broken off during the first decade after a wildfire (Peterson, 

2015). Although there is now an average of 199 standing dead trees per acre in the portions of the fire that 

burned with high mortality rates (refer to Vegetation effects section in this DEIS), many of these snags are 

expected fall within 10 years of the fire. While a few snags have been observed to persist for more than a 

decade, the majority of snags created by the Star Fire, Fred’s Fire, Cleveland Fire, and Power Fire on the 

Eldorado National Forest, both in salvage units and in unsalvaged areas, have been observed to have 

fallen within 10 years following the fire. Similarly, Ritchie et al. (2013) found that after the Cone Fire, 80 

percent of the basal area of standing dead trees was on the ground after eight years. 

Figure 3SPU.2  Logging truck and dead trees 

along Eleven Pines Road in the King Fire 
Figure 3SPU.1 Dead trees along public 

road in the King Fire. 
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Future fire suppression and forest management including prescribed burning would be high-risk 

endeavors, and may be precluded due to the risk to workers. A firefighter died on October 2, 2004, when 

the top of a burning snag fell, striking him on the head resulting in fatal injuries. The accident occurred on 

the Grant West Prescribed Burn located in the Grant Grove area of Kings Canyon National Park. The 

firefighter was a member of an elite interagency hotshot crew. According to the National Interagency Fire 

Center statistics, 41 wildland firefighter fatalities have occurred due to snags and hazard trees through 

2012 (NIFC, 2012). Firefighters typically need to fell snags near the firelines. This activity would be 

unacceptably dangerous, resulting in the firefighters retreating to areas of low to no snags for effective 

and safe firefighting. On the Holroyd Park Fire in Wyoming in 2014, a firefighter was seriously injured 

by a falling snag. The Forest Service facilitated learning analysis (USDA, 2014) concluded that “snags 

are a well-known hazard when working in a forested environment. However, this hazard has gone from 

being a minor component in their Forest to being the dominant feature within most of the forested stands 

where they work. This presents a significant threat to the safety of Forest Service employees, their 

contractors, and to the public as they recreate within these areas.” 

Along property lines, dead trees could fall onto private land, posing a hazard to workers on adjacent 

private land. The public would be at high risk from snags falling into roads as they drive in the fire area. 

In 1992, a motorist was killed on Salt Springs Road in the Amador Ranger District of the Eldorado 

National Forest by a falling tree. Activities such as fishing and camping would be dangerous where snags 

are numerous.  

On the Storrie Fire of August 2000 on the Lassen National Forest, the deteriorated timber resulting from 

delay created such extreme safety risks that a timber sale contract was canceled after it was awarded 

(Franco, 2005). In this case, the Romeo #2 Fire Salvage Sale was one of three fire salvage sales awarded 

from the Storrie Fire. Logging on the sale started three years 

after the fire. After three days of cutting trees using feller 

bunchers (machines that cut trees and lay them on the 

ground), the timber sale purchaser shut down his operations 

because crumbling portions of trees were hitting the 

machinery. Eighty to ninety percent of the trees being cut 

were breaking off, leaving only 8 to 12 feet of the lower 

portion of the tree intact. Some trees were as large as 30 

inches in diameter. The agreement to cancel the contract 

noted that “field operations indicated that the included trees 

are too unstable to safely harvest with mechanical 

harvesters” and “due to the recurring problem of trees 

falling on top of the harvesters while the tree is being cut 

and placed on the ground, there is a danger that one of the 

trees will come through the roof of the harvester.”  This 

example illustrates the safety risk posed to working in the 

vicinity of high levels of snags.   

The safety risks posed by breaking and falling snags will 

ultimately preclude safe firefighting, fuel treatment, grazing, 

and other uses by humans and livestock in the fire area 

under Alternative 1. 

Log truck and other vehicle traffic would not increase under 

this alternative, therefore this alternative would not 

contribute to cumulative effects on safety from traffic 

accidents.   

Figure 3SPU.3  Snag that fell and 

injured  a firefighter on Holroyd Park 

Fire 
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Direct, Indirect, and Cumulative Effects of Alternatives 2 and 5 

Alternative 2 removes roadside hazards and significantly reduces hazards in strategic fire management 

zones and other treatment areas. Dead trees are still retained at high levels in the RCAs and some 

hillslopes, posing a risk to workers and the public in these areas. Within retained snag patches, the effects 

are similar to Alternative 1. There would be snag-free areas away from the patches for workers to retreat 

to in the event of high winds or as snags fall in their vicinity. There are still short-term risks to logging 

crews from dead trees that are currently unstable, and smaller snags that deteriorate quickly. The short-

term risk to workers on private land from dead trees on National Forest System land is reduced where 

treated areas abut property lines, since snags would likely be removed adjacent to private property in 

these areas. A long-term risk remains where snags are retained on hillslopes and RCAs adjacent to private 

land. 

Safety of firefighters and personnel working on projects such as tree planting, seedling release treatments, 

or prescribed burning would be significantly improved since most of this work would take place away 

from dangerous snags. Future projects might be precluded within the snag patches due to the safety risk to 

workers.  

People fishing or hiking along streams would still be at risk from falling snags since most snags are 

retained along buffers of perennial and intermittent streams. Snag patches are located away from roads 

and ridges, so it is less likely that people would be recreating in these areas, and snag patches could be 

avoided. The larger dead trees that are retained will likely take a number of years to become hazardous 

and may only pose a significant safety risk more than five years hence. 

There is a short-term increased risk of vehicle accidents under this alternative due to the increased traffic 

from logging. The number of log trucks, crew vehicles, and individual cars and trucks would increase 

substantially during the next one to two years to accomplish the work required under this alternative. This 

increase would affect safety on the forest roads within the fire area as well as Highways 80 and 50, 

Highway 49, Wentworth Springs Road, and other county roads accessing the local sawmills. 

Approximately 150 log truck loads per day would be hauling from the King Fire area from National 

Forest lands during the late summer and fall of 2015, and into the summer of 2016. The risk of a collision 

is greatest where trucks are entering or exiting the highway. The Forest Service requires safety signing as 

part of the administration of timber sale contracts, which alerts the public to traffic hazards. The fire area 

is currently closed to public use pursuant to a Forest Order, minimizing traffic hazards to the public in the 

fire area, but there would still be risks to workers driving to and from their jobsites. Once the order is 

lifted, risks to the public would increase. 

Direct, Indirect, and Cumulative Effects of Alternative 3 

The effects of Alternative 3 are similar to the effects described above for Alternative 2. However, since 

fewer areas are treated and snag retention within treatment areas is higher, more snags will remain on 

hillsides away from roads, increasing the hazard in these areas. Untreated areas would have the same 

effects as described for Alternative 1. Since less area is logged in this alternative, there would be less 

traffic and the risk of vehicle accidents is lowered compared to Alternatives 2 and 5. 

Direct, Indirect, and Cumulative Effects of Alternative 4 

The effects of Alternative 4 are similar to the effects described above for Alternative 2. However, since 

more areas are treated, fewer snags will remain on hillsides and adjacent to roads, lessening the hazard in 

these areas. Untreated areas would have the same effects as described for Alternative 1. Since more area 

is logged in this alternative, there would be increased traffic over a longer period during 2016 and the risk 

of vehicle accidents is increased compared to Alternatives 2, 3, and 5. 
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Soils  

Affected Environment 

Soils within the project area are primarily derived from volcanic rock on the ridges and sedimentary rock 

on hillslopes. There are smaller amounts of soils developed in glacial material primarily in the Rubicon 

drainage and soils derived from granitic material situated at the higher elevations of the project area. A 

generalized soil map (See Figure 3S.1) represents soils by parent material, and Table 3S.1 displays the 

proportion of soil series and soil properties in the analysis area. Field work during the BAER assessment 

and for this project verified the existing soil survey information, investigated current soil conditions and 

effects of the fire, and management capabilities.  

The dominant soils within the analysis area are mostly loams and sandy loams, with gravelly to very 

gravelly texture modifiers, indicating high natural infiltration rates and high rock content in many areas. 

These soils range from shallow to deep, reflecting a wide range of soil productivity and soil hydrologic 

groups. Specific dominant soils include the McCarthy, Zeibright, and Jocal soil series. Rock outcrop is 

also common, even dominant, in several map units. Although rock outcrop does not produce sediment, it 

commonly produces runoff which accelerates erosion on soils downslope; a condition considered in the 

identification of WSAs. Soil Hydrologic Group identifies soils with runoff potential; “A” having the least 

runoff potential and “D” having the highest. 

Table 3S.1 Soil Series and Associated Properties Used in Analysis (Soils Greater Than 1% Area) 

 

Family 

Max Extent 

of Activities 

(% total 

acres) 

Soil Properties used in Analysis 

SoilHydro 

Group 

 

Surface 

Texture 

Subsurface 

Texture 

Soil Depth 

(inches) 

Compaction 

Hazard 

General Soils 

based on  

Parent 

Material 

McCarthy 35.2 B 
Gravelly loam to 

gravelly sandy 

loam 

Very 

gravelly 

loam 

50-100 Moderate Volcanic 

Jocal 14.6 A Loam Silt loam 150-200 Severe Sedimentary 

Mariposa 13.4 C 
Gravelly loam to 

gravelly silt loam 

Gravelly silt 

loam 
25-100 Severe Sedimentary 

Cohasset   7.9 B Loam to gravelly 

loam 

Loam 100-150 Moderate Volcanic 

Zeibright   7.4 A 
Gravelly to 

bouldery sandy 

loam 

Gravelly fine 

sandy loam >200 Moderate Glacial 

Holland   6.1 B Loam Sandy loam >200 Moderate Granitic 

Lithic/Shallow   5.1 D Cobbly sandy 

loam 

Cobbly 

sandy loam 
0-50 Moderate All parent 

material 

Crozier   4.0 C Gravelly loam Cobbly loam 50-100 Moderate Volcanic 

Maymen   2.5 D Gravelly loam 
Gravelly 

sandy clay 

loam 

25-50 Severe Sedimentary 

Chaix 1 B Coarse sandy 

loam 

Clay loam 50-100 Moderate Granitic 
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Figure 3S.1  General Soil Map of the King Fire Area Based on Parent Material 

 

 

 

  

Maximum Extent of All Alternatives

General Soils based on Parent Material
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Fire Disturbance 

Although many activities occurred and affected the analysis area (See Cumulative Watershed Effects 

analysis), the existing soil condition is dominated by the fire history of the area. Table 3S.2 displays the 

six largest fires occurring within the King Fire perimeter. Prior to the King Fire, the dominant fire history 

occurred before 1960. The direct effects of past fire have long been ameliorated with time; however, 

much of the mechanical disturbance still seen today are a result of site preparation for tree planting 

following salvage activities in these fires.  

Fire can have both beneficial and negative effects on the soil resources. Fires that burn with low severity 

can maintain soil cover, mineralize important nutrients from plant matter stored on the soil surface, 

reduce fuel loads leading to possible future high burn severity, and stimulate herbaceous vegetation 

helping to facilitate nutrient cycling.  

Moderate to high-severity fires can cause a loss of soil hydrologic function by sealing pores and 

degrading soil structure; it can cause a loss of soil productivity by processes of erosion, mass-wasting, 

and nutrient volatization and allow exotic plants to establish which can affect soil productivity. The King 

Fire resulted in a deficiency of soil cover and soil organic matter.  

Table 3S.2 Soil Burn Severity for Selected Fires in Relation to the King Fire 

Fire Name Year 
Size 

(acres within King Fire perimeter) 

King 2014 97,707 

Unknown 1960 10,900 

Camp 7 1959 10,180 

Ice House (USFS #8) 1959 4,238 

Unknown 1916 2,133 

Bryants Mill 1920 1,553 

. 

The King Fire was the largest fire in Eldorado National Forest recorded history. Because past fires were 

not as extensive as the King Fire and fire exclusion altered the natural fire return interval, surface fuels 

were allowed to accumulate. When the fire made its infamous run up the Rubicon Canyon, the surface 

fuels maintained long residence time on the ground even though the fire was wind driven. This resulted in 

a relatively high proportion of the fire area burning with a high Soil Burn Severity (SBS). Table 3S.3 

shows the SBS within the fire area. The SBS as a proportion of the action alternatives is much higher than 

the fire as a whole because most of the treatments are planned in the higher burn severity areas. There is 

very little difference in proportion of burn severity between alternatives. Figure 3S.2 illustrates the SBS 

distribution and extent. The Vegetation Burn Severity Map (See Figure 1.1) shows greater vegetation 

effects than soil effects primarily because this was a fast moving, wind-driven fire with little time for soil 

heat penetration. The King Fire BAER Soil Report (Young et al., 2014) details the effects of the fire on 

soils. 
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Table 3S.3 Soil Burn Severity of the King Fire 

Burn 

Severity 

Maximum Extent of Activities 

Acres Percent 

Unburned 22,393   23 

Low 30,528   31 

Moderate 22,699   23 

High 22,087   23 

Total 97,707 100 

 

SBS measures the direct effect of fires on soils. Whereas fire intensity measures the changes to the 

vegetation community, SBS indicates both changes to the above-ground material, providing both existing 

and future soil cover, and the effects to the soil properties caused by heat penetration below ground. SBS 

categories are summarized as follows (Parsons et al., 2010) and illustrated in Figures 3S.3 through 3S.5: 

Low: Surface organic layers are not completely consumed and are still recognizable. Soil structure and 

roots are unchanged, and vegetation will appear green. 

Moderate: Up to 80 percent of the pre-fire groundcover may be consumed. Fine roots may be scorched 

but not consumed. Soil structure is not changed and there is usually potential for some immediate 

cover recruitment. 

High: All, or nearly all, of the pre-fire cover and organic matter has been consumed. Soil structure may 

be completely obliterated or strongly impaired. Fine surface roots have been consumed and coarse 

roots extending from stump holes may be consumed. There is little to no chance for short-term 

cover recruitment; cover will not return until vegetation regeneration occurs and snags begin to 

fall. 

 

 

King Soil Burn Severity

High

Low

Moderate

Unburned/Very Low

Figure 3S.2 

King Fire Soil Burn Severity Map 

Figure 3S.3 

    Low Soil Burn Severity 

Surface organic matter burned but not 

volatized. Fresh duff rapidly replenishes 

burned duff. There is NO impact to Soil 

Quality Standards. 
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Past Mechanical Disturbance 

Mechanical equipment used in forest management reduces pore space by compressing the soil. This 

reduction in the pore space and the resulting increase in bulk density reduces the water-holding capacity 

and gas exchange of soils. Compaction also increases the strength of soils restricting the ability of roots to 

penetrate the soil matrix. Post-fire field surveys revealed the most severe compaction on the soils derived 

from sedimentary parent material, particularly on benched skid trails and legacy temporary roads and on 

displaced surface loam soils exposing the greater clay subsoil. In most units, the extensive skidding 

network resulted from past timber sales. Most skid trails sampled revealed high levels of compaction with 

little recovery. Within these skid trail prisms, soil cover generally is similar to the surrounding areas. 

Vegetation growing on these skid trails is either very stunted or non-existent reflecting a reduction of soil 

porosity and displacement of the soil organic material. Pre-fire, the high levels of soil cover on compacted 

surfaces reduce the accelerated runoff caused by the reduced infiltration. With the cover removed on both 

the hillslopes and compacted surfaces, and the increased runoff due to water repellency, the skid trails 

concentrate the flow and sedimentation pathways. 

Another mechanical disturbance with substantial extent is old windrows created during plantation site 

preparation. To control brush, forest managers scraped the surface soil into rows approximately 30 feet 

wide.  

Existing Condition of Indicators Summary 

The existing condition to Soil Quality indicators are summarized in Table 3S.4 

 

 

 

 

 

 

 

 

 
 

                                Figure 3S.4 

                 Moderate Soil Burn Severity 

Most of the surface organic material has charred  

away with minimal fresh deposits. Heat  

penetration has burned roots and altered soil  

structure. Effects to Soil Quality Standards: Soils  

stability and surface organic material. 

                               Figure 3S.5 

       High Soil Burn Severity 

All surface organic matter has been consumed,  

soil structure has been altered to single grain  

unconsolidated soil, near surface roots have been  

killed and combusted, and soil organic matter  

has been volatized. 
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Table 3S.4 Summary of Existing Condition of Indicators 

 

Indicator Total 

Acres 
Percent 

# Indicator Metric 

1  Soil Stability, Erosion Hazard Rating  Greater than Moderate Rating (acres) 5,607 24 

2  Surface Organic Material  Area with less than 50 percent cover 

(acres) 

15,296 66 

3  Soil Organic Matter  Area of detrimental SOM loss 9,103 39 

4  Soil Porosity  Area with detrimental compaction (acres) 1,708 7 

Percentages are based on the maximum area of potential impact of all alternatives (23,103 acres). 

Figures 3S.6 through 3S.14 illustrate some of the existing soil conditions found within the King Fire area as 

a result of both fire and mechanical disturbance. 

 

 

Figure 3S.6 

Skid trail redirecting and concentrating hillslope 

water flow. The concentrated water contains more 

energy to erode more soil downslope. The light 

colored material is insufficiently applied aerial 

mulch upslope of this feature. Straw highlights 

water flow. 

Figure 3S.7 

A benched skid trail with sediment flow being 

captured, concentrated, and redirected. Ironically, 

when these benched skid trails have little slope, they 

act as sediment storage as seen by the retained 

sediment on the tread. 
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Figure 3S.8 

LiDAR clearly showing the disturbance  

patterns in the landscape. 

 

Figure 3S.9 

Windrows as seen by LiDAR. Each row is  

approximately 30 feet wide. 

 

  

Figure 3S.10 

Soil prior to erosional processes. Loose soil 

moves into soil sealing pores and reducing 

infiltration. 

                                      Figure 3S.11 

Combination of water repellency and soil sealing  

impedes infiltration and causes rills to form. Prior to 

sustained rains, water repellency limited erosional  

depth to the depth of the rills and the rills provide 

efficient transport of water. 

 



Environmental Impact Statement  King Fire Restoration Project 

   

  179 

 

 

 

 

 

Figure 3S.12 

After two very strong winter rain events, the soil became saturated near the surface and runoff 

overwhelmed existing rills. Throughout the fire, widespread sheet erosion eroded hillslopes deeply and 

extensively. In this photo, note the pedestals formed by the short-term cover provided by gravels and the 

roots suspended where they were once supported by soil that has since eroded away. 

 

 

Figure 3S.13 

Extreme sediment movement transporting to 

Soldier Creek  

Figure 3S.14 

Sediment loading in a channel located in the  

Pidgeon Roost area 
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Applicable Laws, Regulations, and Standards 

National Forest Management Act (NFMA) of 1976 as amended and the Forest and Rangeland Renewable 

Resources Planning Act of 1974 require the maintenance of productivity and protection of the land and, 

where appropriate, the improvement of the quality of soil and water resources. NFMA specifies that 

substantial and permanent impairment of productivity must be avoided. 

Forest Service Manual (FSM) 2550 (USDA, 2010) establishes the management framework for sustaining 

soil quality and hydrologic function while providing goods and services outlined in the  Forest Plan. 

Primary objectives of this framework are to inform managers of the effects of land management activities 

on soil quality and to determine if adjustments to activities and practices are necessary to sustain and 

restore soil quality. Soil quality analysis and monitoring processes are used to determine if soil quality 

conditions and objectives have been achieved. 

Pacific Southwest Region (Region 5) FSM 2500 Chapter 2550 Supplement (USDA ,2012a) establishes 

soil functions (support for plant growth (productivity) function, soil hydrologic function, and filtering and 

buffering function) that the Region uses to assess soil conditions. The analysis standards are used for 

areas dedicated to growing vegetation. They are not applied to lands with other dedicated uses, such as 

system roads and trails or developed campgrounds. 

Forest Service Handbook (FSH) 2509.22, Chapter 10 (Water Quality Management Handbook) (USDA, 

2011) improves and replaces the BMPs presented in Water Quality Management for NFS lands in 

California. The Forest Service water quality protection program relies on implementation of prescribed 

BMPs. These BMPs are procedures and techniques that are incorporated in project actions and 

determined by the State of California to be the most effective, practicable means of preventing or 

reducing the amount of pollution generated by nonpoint sources to a level compatible with water quality 

goals. Improvements to Forest Service BMPs, as presented in the 2011 Handbook amendment, include 

more detailed descriptions of individual BMPs (Section 12), a requirement that site-specific BMPs be 

included in timber sale contracts (Section 13), and direction that legacy sites (sites disturbed by previous 

land use that is causing or has potential to cause adverse effects to water quality) within timber project 

boundaries will be restored or improved. Additionally, the 2011 Handbook Amendment establishes an 

expanded water quality management monitoring program (Section 16). Chapter 2 includes detailed BMPs 

developed by watershed specialists. 

National Best Management Practices for Water Quality Management on National Forest System Lands 

(USDA, 2012b) applies to the proposed activities and is included in Chapter 2. 

The Forest Plan Compliance (project record) document identifies the Forest Plan S&Gs that specifically 

apply to this project and related information about compliance with the Forest Plan. 

Environmental Consequences 

Effects Analysis Methodology 

The scope of the analysis for direct and indirect effects to the soil resource is limited to the proposed 

treatment units. 

The current soil conditions reflect the cumulative effects of past activities, regardless of when they took 

place. If multiple activities have occurred in a given treatment unit over the past 50 years, it is not 

necessary to separate the effects of older treatments from more recent ones and therefore not practical to 

set a time constraint on those effects. The future timeframe for the soils analysis must extend until the 

resource has recovered from the impact of the proposed activities. The persistence of soil effects into the 

future can vary widely. For example, soil cover may recover within one to three years following a 

treatment. Soil compaction effects, however, may last for decades (Poff, 1996). 
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Activities proposed under the action alternatives expected to potentially affect the soil resource include 

mechanical and skyline salvage logging, roadside hazard removal, and logging related landings and 

temporary roads; fuel reduction including machine and hand piling, mastication, and burning; herbicide 

and hand release applications; and watershed sensitive-area treatments.  

Assumptions Specific to Soils 

All mechanical harvest operations will adhere to S&Gs set forth in the Timber Sale Administration 

Handbook (FSH 2409.15) and the BMPs as identified in the Region 5 Amendment to the Forest Service 

Water Quality Management Handbook (USDA, 2011a) and the National Best Management Practices for 

Water Quality Management on National Forest System Lands (USDA, 2012). Timber sale contracts 

contain many standard provisions that help ensure protection of soil and water resources. These include 

provisions for an erosion control plan, road maintenance, skid trail spacing, and restrictions for wet 

weather operation. 

Effective application of Best Management Practices for the action alternatives: In a burned soil 

environment, the natural filtering ability of the soil is greatly reduced and accelerated hillslope flow and 

erosion is expected. With the application of BMPs included in the design criteria this will be greatly 

reduced. 

Modeling parameters: It is assumed that the parameters used in Erosion Hazard Rating (EHR) analysis are 

consistent throughout the fire. Based on the resolution of the tools used, this assumption holds for most of 

the parameters. However, the parameters based on topography add uncertainty to the models used in this 

analysis. For this reason, the erosion analysis in this report should only be used as a comparative tool 

rather than an absolute value prediction. Site monitoring during activities will verify EHR assumptions 

for specific areas. Assumptions for modeling of erosion and EHR analysis include: 

 All slopes are uniform. Generally, slopes are more complex than any modeling can account for. 

Linear mid slopes and variable bottom and top slopes were generalized based on the slope 

gradient. Also, soil cover values are assumed to be uniform over a modeled hillslope. 

 Hazard tree removal was modeled for each alternative. However, it is difficult to assign 

parameters to the intensity of this activity since the frequency and distribution of hazard trees is 

highly variable along roadways. Thus, even though this activity is likely to be less intense than it 

is in salvage logging units, it is conservatively assumed to be the same for this analysis. 

 Pre-fire soil cover values were based on field surveys and remotely sensed data analysis and 

generalized over the fire area. It is not possible to know what the post-fire implementation cover 

values will be. For assigning post-implementation cover values, soil cover was increased in high 

fire intensity areas due to the expected activity fuels that would be left behind after treatment. 

Much of the cover values post-implementation are based on the minimum soil cover values 

prescribed as design criteria. For all alternatives, management requirements prescribe a cover 

value of 50 percent or 70 percent on slopes greater than 25 percent and in RCAs and areas 

identified by the Soil Scientist and Hydrologist as Watershed Sensitive Areas (WSAs). EHR is 

modeled with the minimum soil cover prescribed in design criteria. However, some of the areas 

may not have enough standing material to achieve minimum soil cover. For these areas, it is 

assumed that direct application of mulch would occur. For fuel objectives to be met, ground fuels 

cannot exceed 6-10 tons per acre (more for WSAs). Depending on the average diameter of the 

downed material, it may not be possible to achieve 50 percent soil cover and meet fuels 

objectives. 

About 1,300 acres of aerial mulch treatments were applied as part of the BAER implementation at a rate 

of up to 1.5 tons per acre and 100 percent soil cover. For the analysis, the conservative assumption was 

made that no mulch would remain at the time of, or following, implementation because decomposition 

and incorporation of the mulch into the soil will occur reducing the cover at the time of implementation 
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and decreasing rapidly in consecutive years. Decomposition rates will depend on soil moisture and 

intensity of equipment use. 

For analysis, the data in the soil surveys is assumed to be lower resolution than what is reality. All 

National Forest soil surveys are appropriately scaled for reconnaissance level survey such as needed for 

this analysis.  

Soils Indicators 

For this soils analysis, Forest Service staff developed soil quality functions and indicators that are 

appropriate for the proposed activities, site conditions, and soil characteristics of the project area. 

Soil quality indicators have been developed to support analysis. While qualitative estimates of the effects 

of management activities on soils are generally considered sufficient to meet project analysis objectives, 

quantitative field survey results and remotely sensed information were used to describe the existing 

condition and to support the analysis of effects of management activities. 

Soil Productivity  

Soil productivity is the inherent capacity of a soil to support appropriate site-specific biological resource 

management objectives, which include the growth of specified plants, plant communities, or a sequence 

of plant communities to support multiple land uses (USDA, 2010b). The soil stores water and nutrients, 

and provides favorable habitat for soil organisms which cycle nutrients. Chemical, physical, and 

biological soil processes sustain plant growth which provide forage, fiber, wildlife habitat, and cover for 

watershed protection (USDA, 2012a). Important measures of soil productivity include: soil stability, soil 

cover, soil organic matter, soil porosity and surface organic matter. 

Indicator 1: Soil Stability and Effective Soil Cover 

An adequate level of soil cover is needed to maintain soil stability and prevent accelerated erosion. 

Effective soil cover consists of low-growing vegetation (grasses, forbs, and prostrate shrubs), plant and 

tree litter (fine organic matter), surface rock fragments, and may also include applied mulches (straw or 

chips). Effective soil cover is the most important soil property in maintaining soil stability and reducing 

erosion. Surface cover mitigates erosion primarily by intercepting and reducing the detachment energy of 

raindrops, improving soil porosity, preventing soil sealing, and increasing surface roughness (Larsen et al. 

2009).  

Groundcover protects soil from rain splash erosion, slows surface runoff, and filters runoff. The percent 

of bare soil is an important factor in controlling sediment production following timber salvage (Chase, 

2006). The presence of even a thin litter layer can substantially reduce soil erosion (Peterson, 2009). Soil 

cover is the dominant control on post-fire sediment yields and generally does not begin providing 

protection to soil stability until a level of 50 percent is reached (Larsen et al., 2009). Figure 3S.15 from 

Pannkuk and Robichaud (2003) illustrates the coverage of 50 percent ponderosa pine needles.  
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Figure 3S.15 Fifty Percent Soil Cover from Ponderosa Pine Needles 

 

 

Desired conditions for soils as stated in Forest Service Handbook 2550 are: “an adequate level of soil 

cover is maintained to prevent accelerated erosion and erosion prevention measures are effectively 

implemented following soil disturbing activities.” Generally on slopes less than 35 percent, a minimum of 

50 percent soil cover in a well distributed pattern is needed to maintain soil stability. Greater amounts of 

soil cover are generally needed for steeper slopes and in riparian zones. 

Effective soil cover was estimated in field surveys and was used to correlate existing and potential soil 

cover with high resolution satellite imagery. The EHR (USDA, 1990) system was used to identify areas 

where accelerated erosion is likely to occur and to estimate the effects of management activities on 

erosion. Metrics for Indicator 1 is enough soil cover present to maintain an EHR of moderate rating or 

less. EHR is the indicator for adequate levels of effective soil cover to maintain soil stability. 

Indicator 2: Surface Organic Matter  

The concept of surface organic matter is related to effective soil cover, but includes the quality of the 

material. The amount of organic material on top of the mineral soil is maintained at levels to sustain soil 

microorganisms and provide for nutrient cycling. The size, amount, and distribution of organic matter 

maintained on the mineral soil on a long-term basis is consistent with the amounts that occur given the 

local ecological type, climate, and normal fire return interval for the area. Surface organic matter is 

characterized by its level of decomposition: Oi is fresh material with no decomposition, Oe is organic 

material with intermediate decomposition, and Oa is highly decomposed organic material with the 

original structure (needles and leaves) no longer discernible. The importance of the surface organic matter 

is comprehensively reviewed by Neary et al. (2005). Generally, surface organic matter is important for 

moisture retention, nutrient cycling and storage, soil stability, infiltration, thermal cover, soil fauna and 

flora habitat, and gas exchange.  

Greater amounts of soil cover are generally needed for steeper slopes and in riparian zones (USDA, 

2012a). Field crews collected data on the quantity and quality of soil cover and logs on the ground. 

Although the quantity and quality of surface organic material are unknown prior to the fire, field 

observations related to the Vegetation Burn Severity Map (Figure 1.1, Chapter 1) allows for a good 

correlation of existing and potential cover as related to the canopy change caused by the fire. To estimate 

surface organic material, it is assumed that the amount of heat in both the moderate and high soil burn 

severity areas incinerated enough surface organic material to affect the soil productivity of these areas. 

Indicator 3: Soil Organic Matter 

Soil organic matter, also known as soil humus, is the highly decomposed organic material that is 

incorporated into the mineral portions of the soil. Soil organic matter is important for holding soil water, 

cycling nutrients, and reducing soil strength. The amount of organic matter within the mineral soil, 
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indicated by the color and thickness of the upper soil horizon, is within the normal range of characteristics 

for the site, and is distributed normally across the area. The upper soil horizon is not displaced or eroded 

to the degree or extent that soil productivity is decreased for the desired vegetation. 

Impacts to soil organic matter generally come from both excessive soil heating and soil displacement 

from mechanical disturbances. Soil heating volatizes both the complex organic compounds and plant 

nutrients. Changes in the soil organic matter can affect soil nutrient cycling, water holding capacity, and 

aggregate stability. 

Metrics for soil organic matter (SOM) is the extent of soil depleted either by volatilization from fire or 

displaced by project activities. Soil burn severity ratings of high were used to determine where SOM was 

volatized during the fire. High soil burn severity usually indicates penetration of heat into the soil and the 

consumption of fine roots and soil organic matter. This indicator was not directly measured by field 

crews, but was evaluated by the soil assessment team during BAER operations to develop the soil burn 

severity map. An analysis of existing and potential skid trail locations was used to identify areas where 

mechanical displacement of the SOM was likely. LiDAR was used to estimate SOM depletion from 

mechanical activities prior to the fire and the Soil Burn Severity map (Figure 3S.2) was used to estimate 

the SOM depleted in the fire. 

For the purpose of this analysis, detrimental soil displacement is defined as occurring when either two 

inches or one-half the total thickness (whichever is less) of the humus-enriched topsoil (A horizon) is 

removed from an area of three square feet or larger. 

Indicator 4: Soil Porosity  

Soil porosity is the volume of pores in a soil that can be occupied by air, gas, or water, and varies 

depending on the size and distribution of the particles and their arrangement with respect to each other. 

The two primary mechanisms for reducing soil porosity are compaction and soil sealing. The use of heavy 

forestry equipment and frequent stand entries increases bulk density and decreases the porosity of soils, 

which increases the potential for detrimental compaction (Powers et al., 1998). Soil sealing is the process 

after a fire where fine soil particles fill the soil pores and reduce the flow of water through the voids. 

The degree and extent of susceptibility to compaction is primarily influenced by soil texture, soil 

moisture, coarse fragments, depth of surface organic matter, ground pressure weight of the equipment, 

and whether the load is applied in a static or dynamic fashion. Soil compaction and increased soil strength 

can slow plant growth, impede root development, reduce infiltration, restrict percolation, increase 

overland flow during high precipitation events, and can cause plant nutrients to be relatively immobile or 

inaccessible (Poff, 1996). Recent research suggests that the effect of severe compaction on biomass 

productivity is highly dependent upon soil texture (Powers et al., 2005). The risk of compaction decreases 

with increasing sand. Within the King Fire Recovery project area, soils have variable soil textures with 

related variable compaction hazard ratings (Table 3S.1). 

The extent of detrimental soil compaction should not be of a size or pattern that will result in a significant 

change in production potential and should not result in common occurrences of overland flow and erosion 

within treated units (indicating that the infiltration and permeability capacity of the soil has been 

exceeded for the local climate). 

Soil sealing and water repellency (hydrophobicity) resulting from a fire also affects area soil hydrologic 

function. As summarized by Larsen et al. (2009), soil seals are a thin layer of dense soil at the mineral soil 

surface. Metrics for soil porosity is the amount of ground that was impacted by logging equipment and 

high soil burn severity. Compaction was identified by field crews using an evaluation of soil structure, 

particularly platey structure. Field observations were then used to correlate disturbances identified using 

the same methodology by the Remote Sensing Lab to identify displacement. Soil sealing, evaluated using 

soil burn severity, is likely to occur where ratings are high; however, water repellency is likely to be 
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mostly diminished by the time of activity. The amount of existing disturbance within the project area is 

estimated using the LiDAR data set. 

Data Sources and Methodology 

Soil spatial data and soil property tables acquired from the Natural Resources Conservation Services and 

derived from the El Dorado Area Soil Survey and the El Dorado National Forest Soil Survey. 

Soil interpretations provided by the Region 5 Soil Interpretation Guide (USDA, 1999). 

The Soil Burn Severity (Figure 3S.2) and information regarding post-fire soil conditions provided by 

Young et al. (2014). 

Vegetation Burn Severity Map produced by the Remote Sensing Application Center based in Salt Lake 

City, Utah.  

LiDAR high resolution digital elevation model acquired and processed by the Forest Service Remote 

Sensing Lab based in McClellan, California.  

Multi-Spectral Imagery high resolution satellite data (Worldview 2) acquired and processed by the Forest 

Service Remote Sensing Lab based in McClellan, California. 

All map base layers, 10 meter Digital Elevation Model, and Vegetation and other Forest GIS information 

from Eldorado National Forest data. 

Soil Description and Interpretation 

Soils information for this analysis was derived from the Soil Survey of the Eldorado Area and the Soil 

Survey of the Eldorado National Forest area (USDA, 2014) NRCS Web Soil Survey (WSS). The WSS 

provided both spatial and soil property information which was used for both field survey and analysis. 

Specific interpretations and soil data properties from the WSS were analyzed from the NRCS Soil Data 

Viewer (SDV) which is a GIS extension that helps the user analyze soils in a digital environment. 

Properties derived from the SDV include soil texture, depth, rock fragments, soil taxonomy, soil 

composition within a unit, and acceptable soil loss.  

Soil Erosion Hazard Rating 

The Region 5 Soil EHR System (USDA, 1990) was used to rate the risk of soil erosion for all soils in the 

project area post-fire, post-implementation with the incorporation of watershed treatments. This system 

uses various physical soil properties along with climate and site-specific conditions to rate sheet and rill 

erosion soil hazards. Some areas of high burn severity maintained scorched needles that are providing soil 

cover.  This is accounted for in the soil analysis regarding existing soil cover and the analysis of Erosion 

Hazard Rating.  Generally, areas with high needlecast potential did not rate as ‘High’ Erosion Hazard 

Rating.  High resolution satellite imagery was used to determine areas where needlecast is providing soil 

cover.  

Site Observations 

The goals of field observations were to identify soil properties useful in confirming the accuracy of the 

soil survey, to identify existing soil conditions, to understand soil response to proposed activities 

management and to correlate the site conditions to remotely sensed data. Approximately 70 plots were 

recorded. Site observation methods were developed for rapid assessment by field crews. Plot selection 

was stratified based on burn severity, soil type, topography, and visual satellite imagery expression. Soil 

cover is the most important soil characteristic estimate following a wildfire and any subsequent activities 

post-fire. Observations were made to qualify the existing condition and to help watershed personnel 

correlate multi-spectral imagery with site characteristics. 
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Remotely Sensed Data Analysis 

Analysis for this project utilized several remotely sensed sources of information to identify areas of both 

soil and vegetation burn severity, tree mortality, disturbances, and potential and existing cover. Unit-by-

unit ocular analysis was completed using remotely sensed data sets. Primary data sets included LiDAR, 

Worldview 2 multispectral data, and pre-fire aerial imagery. 

Watershed Sensitive Areas 

Watershed staff examined the fire area and identified Watershed Sensitive Areas (WSAs). WSAs are 

portions of watersheds that are at high risk of soil erosion and sedimentation due to the combined effects 

of the King Fire, proposed activities, and past activities. Criteria for evaluating the existence of WSAs 

included: proposed recovery activities, burn severity, percent slope and slope shape, slope length, existing 

and potential soil cover, proximity to intermittent and perennial drainages, and proximity to high runoff 

response soils. Figure 3S.16 shows the locations of WSAs and Figures 3S.17 to 3S.19 show examples of 

areas identified as WSAs. 
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Watershed Sensitive Areas - Figure 3S.16 to 3S.19   

 

 

                                Figure 3S.16 

Blue areas indicate locations of WSAs. Size is    

exaggerated to show location. Total area of WSAs  

is 779 acres.  

                               Figure 3S.17 

WSA west of 14N09 where multiple gullies and  

other erosional features were identified. Channel  

work and decompaction is proposed in this WSA. 

 

 

                                Figure 3S.18 

WSA upslope of 11N63 in the White Meadows area. 

Extensive rilling/gullying and sediment deposition is 

occurring to very erosive soil. Area does not have 

available onsite material for groundcover so hand 

application of mulch is proposed. 

                               Figure 3S.19 

WSA along 11N59 is located in an excessively  

eroding plantation that is transporting large  

amounts of sediment to Soldier Creek (see  

Figure 3S.13). Mastication of smaller trees and 

potential obliteration of skid roads are proposed. 

 

The analysis of effects is limited to the proposed activities that are expected to change the values of the 

indicators as compared to the existing condition. Although many unknowns exist both in existing 

conditions and the intensity of the activities on a site-specific area, conservative estimates were made 

which will likely overestimate the effects of the activities. By comparing the effects to threshold values, 

this analysis informs the decision maker of the relative risk each alternative has to the threshold values 

established in management direction. Activities analyzed include tractor logging, skyline logging, road 

work, prescribed fire, watershed treatments, hazard tree removal along roads, and Best Management 

Practices. 

779 Acres of WSA
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This analysis is looking at the indirect effects of the alternatives within a five-year period after which 

vegetation will have recovered sufficiently to stabilize the soil to conditions found pre-fire. Nearly all of 

the accelerated runoff, erosion, sedimentation, and nutrient loss will have occurred in those first five 

years.  

All effects with numeric indicators are summarized on Table 3S.4. 

Alternative 1 (No Action) 

Direct and Indirect Effects 

Indicator 1: Soil Stability and Effective Soil Cover 

Under Alternative 1, only indirect effects to soils occur. Soil cover for erosion protection will be limited 

to natural rates of accumulation. In areas of lower burn severity, needlecast from dead tree canopies will 

continue to accumulate as groundcover at natural rates. Soil stability will remain reduced and erosion risk 

will remain elevated in the short term, for one to three years, until groundcover and vegetation are 

reestablished. Higher burn severity areas currently lacking effective soil cover will recover more slowly 

because woody material will be deposited naturally at a slower rate. Where the potential for soil cover to 

be added through needlecast is low, soil cover in the short term will mainly be added as dead trees shed 

branches and fall. Effective soil cover will only be fully reestablished after surface vegetation recovers. 

This will expose the soil to higher erosion potential over the next three to five years. Under this 

alternative, WSAs will not receive additional groundcover as proposed in Alternatives 2, 3, 4, and 5; 

therefore the analysis area will not realize a reduction in erosion and sediment in areas identified as higher 

risk for sedimentation and erosion. Areas will have continued accelerated erosion for three to five years 

until soils stabilize and vegetation cover returns.  

Indicator 2: Surface Organic Matter 

The Fire and Fuels analysis in Chapter 3 states that smaller diameter class snags will fall within the fire 

perimeter at the highest rate in the first 10 years. Larger snags will persist for relatively longer time 

periods, but most snags will be expected to fall within 20 years post-fire (Hood, Chuck, & Smith, 2007). 

Within 10 years, surface fuels are projected to be 56 tons per acre. Within 30 years, surface fuels are 

projected to average 133 tons per acre due to dead trees falling over (Thane, 2015). Richie (2013) showed 

that 10 years after the Black Mountain Fire, 80 percent of the basal area was on the ground. These 

predicted fuel loading levels pose a risk to soil productivity if reburned in a subsequent wildfire. The fuel 

loadings predicted exceed the levels that cause severe soil heating in a fire (Brown et al., 2003). While it 

is not possible to accurately predict when a fire will reburn, predicted fuel loadings in Alternative 1will 

create an elevated fire hazard leading to excessive soil heating damage. One study, in Yosemite National 

Park, examined the effects of multiple fires on vegetation in unlogged areas. Areas of high severity were 

more likely to burn with an increased area of high severity again in future fires, partly because of a post-

fire vegetation shift from forest to brush or chaparral (Wagtendonk, 2012). Areas that burned at low or 

moderate burn severity initially and maintained the resultant forest conditions were more likely to burn at 

low or moderate burn severity in later fires.  

Other studies show that if salvaged logged areas reburn, they may have higher overall vegetation burn 

severity and fire effects than areas that were unlogged (Fraver et al., 2011; Thompson, 2007). Most 

studies on this topic analyze the vegetation effects of reburn. There are fewer studies that directly 

compare soil effects and associated fire risk or hazard in unlogged and salvage logged areas, therefore 

impacts to soils in this scenario are less clear. It is expected that fuel loading in contact with the soil 

surface is likely to be the most important variable in determining risk of fire damage to the soil during a 

reburn and this Alternative will provide far more downed woody material over time than treated stands.  
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Indicator 3:  Soil Organic Matter 

Without the proposed management requirements associated with soil groundcover in WSAs and other 

areas with elevated erosion rates, soil organic matter could be lost through surface erosion until soils 

stabilize. In lower burn severity areas, less soil organic matter will be lost due to erosion, and in the long 

term it will develop at natural rates. With increased fuel loadings described under Indicator 2, it is 

possible that soil heating effects could increase in future fires. High surface temperatures, especially from 

burning downed logs, raise soil temperatures, resulting in increased volatilization of soil organic matter. 

According to the Fuels analysis (Thane, 2015), soil heating would be such that SOM combustion could 

occur to a depth of two centimeters, and seed and root death could occur to a depth of nine centimeters. 

Prolonged heating under burning logs will lead to lethal temperatures of greater than 122°F for fungi and 

212°F (Boyer & Dell, 1980) for nitrifying bacteria at greater soil depths. The loss of SOM is probably the 

most serious concern in terms of long-term soil effects. SOM dynamics and nutrient cycling will continue 

to recover naturally, once vegetation becomes re-established. 

Indicator 4: Soil Porosity  

Existing levels of compaction will not be improved or changed. Existing compaction on abandoned roads 

and skid trails will remain until natural processes restore soil porosity. Additional compaction will not 

occur; however, areas with compacted, benched-in skid trails will not be subsoiled and are likely to 

remain compacted for decades. 

Cumulative Effects 

With no other actions planned within the King Fire Recovery soil analysis area, the cumulative effects for 

Alternative 1 are the same as the indirect effects of Alternative 1. The cumulative effect of Alternative 1 

is not expected to improve soil cover or soil porosity. 

Alternative 2  

Direct and Indirect Effects 

Indicator 1: Soil Stability and Effective Soil Cover 

The effects of soil stability and effective soil cover are directly related and analyzed together. Erosional 

processes, which are the direct measures of soil stability, are primarily changed by management activities 

when those activities affect soil cover and porosity. While it is not feasible to predict the soil cover 

following treatments for every location, general assumptions can be made in regard to the departure of 

soil cover from pre-existing levels based on proposed activities. Activities expected to affect soil stability 

and cover include harvest and silvicultural activities and fuels treatments.  

For this analysis, Erosion Hazard Rating is the measure of soil stability with the threshold set at values 

above Moderate. Effective soil cover is the variable that most determines EHR. 

Approximately 24 percent of the analysis area for Alternative 2 is above threshold for EHR prior to 

proposed activities. The High and Very High ratings are primarily found on steeper slopes that burned 

with high soil burn severity resulting in total organic cover combustion.  The proposed activities of 

Alternative 2 would substantially decrease the EHR to 14 percent.  

There is a substantial improvement in soil cover using 50 percent soil cover as the threshold value where 

decreases in erosion are noticeable (Larsen et al., 2009). For Alternative 2, the area where there is less 

than 50 percent soil cover decreased from 70 percent to 14 percent. This should result in a significant 

reduction in erosion and subsequent sedimentation from treated non-skid trailed soil.  

These improvements are due to design criteria that require soil cover of 70 percent on slopes most prone 

to erosion. These areas include slopes greater than 25 percent, RCAs, and WSAs. It is questionable 

whether activity fuels alone will generate enough material to meet the design requirements. 
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Shakesby et al. (1996) found that logging residue can decrease erosion and retain sediment in post-fire 

logged sites. In general, harvest activities are expected to generate groundcover from both slash and 

breakage. However, there is conflicting research, indicating some areas may not have sufficient soil cover 

post-treatment. Studies directly measuring the change in soil cover following salvage activities are 

limited; studies of fuel increases, however, can serve as a reasonable proxy. McIver and Ottmar (2007) 

found that post-fire logging in an Oregon ponderosa pine forest increased the amount of material less than 

three inches diameter to 2.8 tons/acre compared to 0.6 tons/acre in burned but unsalvaged stands. Donato 

et al. (2006) found that fine woody material increased above pre-fire levels following salvage logging of 

the 2002 Biscuit Fire. Although these studies reported material in weight as opposed to percentage 

groundcover, they support the idea that logging activities generate fine material that translates into soil 

cover. However, Chase (2006) found that both tractor logging and cable logging increased the amount of 

bare soil compared to burned and unlogged control plots. Fire and Fuels in Chapter 3 also discusses the 

material expected to be left after salvage operations. In summary, 70 percent soil cover from activity fuels 

following implementation is likely. 

Fuel treatments are also expected to affect the amount of soil cover. Machine piling with a rake-fitted 

dozer followed by burning is expected to reduce soil cover to less than 20 tons per acre, creating areas 

where soil cover may go below threshold values. Machine piling is not intended to reduce the fine fuels in 

contact with the ground, but because of “sweeping” of the surface by the larger targeted material, some 

surface cover will likely be displaced to piles. Monitoring by project administrators is expected to keep 

this displacement to a minimum. Pile burning will have an impact on soil cover at the location of the pile. 

Fuel staff target 80 percent consumption of material in a pile, which will likely leave less than 50 percent 

groundcover in that location. Burn piles will be dispersed throughout a unit and typically burn in a 

mosaic. The area extent of the piles is unknown; however, it is expected that pile burning along with other 

soil disturbing activities will occupy less than 15 percent of a unit to conform to Forest Plan Standards 

and Guidelines.  

Mastication and lop and scatter associated with both fuel treatments and WSA treatments will increase 

soil cover by placing standing biomass on the soil surface. These treatments will substantially increase 

soil cover where accomplished thereby increasing soil cover. For WSAs, these treatments were explicitly 

proposed to increase soil stability and decrease erosion and sedimentation. 

Although hillslope erosion is likely to be reduced, there may be increased erosion from skid trails and 

landings. The complexity of logging following a fire was summarized in a recent paper by 

Waggenbrenner et al. (2015). The effects were dependent on the compaction, soil cover, water repellency, 

and vegetative regrowth. They found that sites that used a feller buncher and skidders had 10-100 times 

the sediment production than those sites that were not logged, whereas sites that were only feller buncher 

logged produced only 10-30 percent of the sediment as the skidder plots. Adding slash to the skid trails 

reduced the sediment production by 5-50 times over untreated skid trails.    

Vegetation recovery was slower on the salvaged areas which increased erosion; however, the authors did 

mention that vegetation recovery was much quicker in highly productive sites, which applies to many 

areas within the Eldorado National Forest. 

Similar observations were made during forensic monitoring on the American Fire Recovery project in 

2015. Excessive erosion and slow vegetation recovery were occurring on the granitic derived soils (which 

supports little activity on the King project); however, erosion was much less on the volcanic and 

sedimentary derived soils—those soils that dominate the King Fire area. 

It was recognized during field reviews that skid trails increase sediment by concentrating flow and 

decreasing infiltration (See Figures 3S.6 to 3S.8) and that salvage activities could increase sediment. To 

mitigate these concerns, watershed staff identified and mapped existing disturbances for reuse (See Figure 

3S.8), prescribed high levels of soil cover in areas most prone to erosion, and prescribed either cover 

additions or obliteration on skid trails. 
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Skid trails and cable corridors are compacted surfaces with reduced groundcover that concentrate water 

and increase rill and gully erosion at water outlets or along the compacted surfaces. Proper 

implementation of BMPs on skid trails will help minimize the increased sediment production due to 

salvage logging (Chase, 2006). Decompacting of primary and secondary skid trails to increase infiltration 

and surface roughness along with implementation of BMPs is expected to minimize the erosion and 

sedimentation related to the concentration of hillslope water flow caused by skidding. Madej (2001) 

found that the activities proposed for restoration of skid trails, landings, and temporary roads reduced 

sediment and runoff significantly when applied to closing forest roads. 

In summary, there is much uncertainty regarding the effects proposed activities will have on soil cover 

and erosion. Modeling for Erosion Hazard Rating showed substantial improvements with the prescribed 

design criteria, but research on post-fire logging resulting in erosion is limited (McIver & Starr, 2001) and 

is not consistent. Although erosion may increase as a result of salvage activities, the magnitude, as Chou 

(1994) suggests, is likely overwhelmed by the erosion and sedimentation resulting from the fire itself. 

What is clear from both research and modeling is that most of the analysis area will remain below 

minimum threshold values for effective soil cover and will continue to exceed soil stability thresholds.  

Tree planting, herbicide applications, and prescribed fire would affect groundcover; but because there is 

minimal affect to surface material and with application of the design criteria, the effects to soil cover are 

likely to be similar to logging but the potential erosion would be less. 

Indicator 2: Surface Organic Material 

Effects on surface organic material is very similar to effects on soil cover. Except for this analysis, the 

surface organic material is considered as having organic layers with different stages of decomposition. If 

the organic layers are incinerated, it takes several years for material on the surface to have a net 

contribution of nutrients to the soil and to provide a biological medium for soil ecology. Adding soil 

cover does not necessarily add surface organic material. 

The King Fire is the primary determinant of surface organic material. Where the soil burned with 

moderate or high severity, the organic layers were consumed. For Alternative 2, approximately 71 percent 

of the analysis area is deficient in soil organic material. 

Proposed activities expected to affect surface organic matter include hauling, temporary road 

construction, and prescribed burning. Harvest activities including the use of tracked feller buncher-type 

equipment will affect the surface organic matter with localized surface displacement, but will not have a 

detrimental soil effect on the stands where those activities occur. Long-term effects on surface organic 

matter are more likely to occur as a result of skidding material to landings and cable yarding material 

along cable corridors. Removal of the material will be highest closer to landings and on portions of the 

cable corridors that do not support a fully suspended load. Fresh deposits of broken branches and 

needlecast will occur, but this accumulation is expected to be thin with surface coverage below threshold 

standards. 

Long-term recovery of the soil organic material in high soil burn severity areas may be affected by the 

removal of the overstory. With the fine organic material and needles consumed in high-severity 

vegetation burn areas, surface organic matter recovery depends on snag recruitment and needle fall to the 

soil surface. During field surveys, those portions of the analysis area with the highest depletion of surface 

organic material correlate with thick stands of small burned trees that may not all be removed. Therefore, 

material is likely to remain to decompose and rebuild soil organic layers over time.  

Piling of fuels is not expected to significantly affect surface soil organic matter; however, piling will 

reduce the amount of material that could contribute to future surface organic matter. Tractor piling with a 

rake is likely to cause limited disturbance and displacement of the organic soil layers as target material 

sweeps the soil surface. The burning of piles is expected to generate enough heat to consume all soil 
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organic layers although the extent is expected to be much lower than the threshold of disturbance of 10 

percent extent. 

Mastication and lop and scatter associated with both fuel treatments and WSA treatments will increase 

soil cover by placing standing biomass on the soil surface but will only increase the surface organic 

matter over the long term when the soil cover begins to decompose.  

No activities are expected to increase or decrease the soil organic material in an appreciable way, so the 

amount of area deficient would stay at approximately 71 percent until the soil cover begins to decompose. 

Indicator 3: Soil Organic Matter  

Displacement is the removal of surface layers of the mineral soil, generally by mechanical means. Within 

the Alternative 2 project area, three types of past activities have contributed to detrimental SOM loss: 

mechanical activities mostly attributed to skid trails and landings supporting timber harvest, the King Fire 

where the soil burned with high soil burn severity, and past plantation site preparation where nutrient rich 

topsoils were piled in rows to remove brush from the planting area. Overall, approximately 42 percent of 

the Alternative 2 analysis area is deficient in SOM, the majority of the impact resulting from the King 

Fire.  

All proposed activities have the potential to substantially displace the SOM. Feller-buncher activity will 

cause limited displacement. Displacement from harvesters is generally not considered detrimental 

displacement because the effects are localized. In ground-based mechanical harvest units, higher levels of 

displacement are likely to occur with skidding operations. Skidder tracks along with dragging of trees 

digs into the mineral soil surface and wedges the surface to the side. This creates berms and piles along 

the edges of skid trails. Skyline units are expected to have displacement along portions of the corridors, 

with higher displacement levels occurring closer to the landings. The most severe displacement is 

expected to occur on steeper temporary roads and skid trails. The steeper the slope on both temporary 

roads and skid trails, the more severe the displacement is likely to be due to cut-banking. Displacement 

results in the removal of nutrient rich loamy material exposing the high clay content subsurface. This 

subsurface is deficient in soil nutrients, reduces infiltration, and has higher natural soil strength impeding 

root penetration. Displacement can also lead to channelized flow from entrainment between berms, 

reduced infiltration, reduced surface roughness, and in the case of roads, high levels of compaction. While 

local displacement damages soil function, the activities resulting in negative effects will not exceed 15 

percent of the area where they are not already above threshold and impacts are not expected to be 

significant.  

Although the development of skid trails will have the largest impact on SOM of proposed activities, 

management requirements will mitigate the effects by reusing old skid trails and obliterating select skid 

trails. For many of the tractor units, existing skid trails are expected to be adequate for salvage harvest 

and new skid trail development will be unnecessary or minimal. Displacement caused by new skid trails 

and temporary road construction will be considered a long-term disturbance as no mitigations to replace 

displaced SOM are planned. 

The other mechanism of displacement involves heat penetration into the mineral soil sufficient enough to 

char or volatize the organic compounds that form SOM. The diminishment of SOM caused by the King 

Fire dominates the existing condition and is the primary reason 42 percent of the area is over threshold; 

however, pile burning is expected to produce enough heat where fuel loads exceed 20 tons per acre to 

consume SOM within the footprint of the piles. The extent and burn severity is unknown and is dependent 

on the size of the piles and distribution of fuels. The impact will be limited to the pile locations and small 

areas of high concentrations and therefore is not expected to be significant. 

Spreading windrows located in salvage units should recover the SOM and could possibly reduce the 

affected area from 42 percent deficient in SOM to 39 percent deficient SOM. Fox et al. (1989) found 
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displacement caused by windrowing decreased forest productivity dramatically. Spreading of the 

concentrated SOM throughout the windrowed units will improve the site productivity. 

SOM will recover regardless of management activities in the long term with pre-fire SOM levels being 

attained within 50-100 years. SOM is expected to recover more rapidly in areas where SOM was 

displaced by fire, because nutrient cycling of ash and rapid vegetation regrowth of root dense, nitrogen-

fixing shrubs will facilitate deposition of organic matter by decomposing roots and mineralization of 

decaying material in the soil. On soils where SOM will be impacted by mechanical activities, the recovery 

is expected to be slower because residual nutrients of the fire will be displaced and SOM replenishing 

vegetation will be stunted where compaction occurs.  

Indicator 4: Soil Porosity 

Approximately five percent of the analysis is currently detrimentally compacted. Compacted areas 

include past logging activities and windrowing for plantations. System transportation and recreation is not 

considered detrimentally compacted because this infrastructure is not dedicated to growing vegetation. 

The footprint is similar to that of SOM loss except that wildfire generally does not detrimentally compact 

soil. Areas of higher compaction density that are expected to increase sedimentation were delineated as 

WSA where disturbances will be evaluated for restoration. There is expected to be a reduction to three 

percent of the analysis area with the obliteration of the windrows.  

Changes in porosity occur both by the reduction of soil pore space by force applied to the soil surface 

(compaction) and the filling of pores by soil and ash material (soil sealing). Heavy equipment use is 

expected to increase compaction within treated areas. For this project, the dominant soil is rated as high 

compaction hazard primarily because of the increasing clay at depth. Within tractor units, compaction is 

expected to increase depending on the number of passes and the weight of the machine. Feller-buncher 

harvesting equipment is considered low ground-pressure equipment and typically does not travel the same 

location more than twice. Compaction is therefore expected to be slight where mechanical harvesting 

occurs.  

Skidding operations, however, will detrimentally compact the soil. Williamson and Neilson (2000) found 

that most maximum compaction occurs after three passes of log-laden equipment. Landings are areas of 

high compaction because they support skidding equipment, processors, and log trucks, but all landings 

will be deep tilled after use on this project. Management requirements confine the extent of detrimental 

disturbance from skid trail patterns to less than 15 percent of a unit. However, it is likely that many units 

will exceed 15 percent disturbance because of the existing condition. Management requirements, such as 

subsoiling, substantially decrease the negative effects of compaction. Powers (2002) observed that 

subsoiling significantly improved the porosity of soils. Subsoiling temporary roads, landings, and skid 

trails will limit the extent and duration of effects in these areas. The risk of compaction will be increased 

in those skyline units where feller-buncher type harvesters assist hand fallers in removing trees. In these 

units where no skid trails will be used, detrimental compaction is not expected outside cable corridors. 

Although the effects of soil sealing resulting from the fire may be reduced before implementation starts, it 

is likely that soil surface disturbance through mechanical harvest activities will further reduce the effects 

of soil sealing by exposing more developed soil structure. Compacted road surfaces reduce infiltration to 

near zero. Forest roads are the largest source of erosion. This is exacerbated in a burned environment 

because the capacity of the landscape to moderate flow and trap sediment is greatly reduced (Peterson et 

al., 2009).  

Cumulative Effects 

The King Fire resulted in significant impacts to soils within the analysis area including increases in 

erosion potential, loss of soil cover, loss of soil organic matter and reduction in soil porosity from soil 

sealing. With no other actions planned within the soil analysis area, the cumulative effects for Alternative 

2 are the same as the direct and indirect effects of Alternative 2. Because of proposed design criteria 
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designed to protect the soil resources, the cumulative effects of Alternative 2 are expected to improve soil 

cover from activity fuels and will increase the porosity in existing skid trails, landings, and abandoned 

roads identified for use as temporary roads in the project; however, in general, the activities are not 

expected to substantially improve the soil indicators within the analysis area.  

Alternative 3 

Direct, Indirect, and Cumulative Effects 

The direct, indirect, and cumulative effects for Alternative 3 are similar to Alternative 2 except there is a 

reduction of mechanical harvesting on approximately 2,500 acres and there would be no skyline.  

Vegetation recovery would occur sooner on those 2,500 acres, but there would not be the opportunity for 

immediate cover reduction. The Erosion Hazard Rating would not change in this area, so it would remain 

elevated, particularly on the steeper slopes. The change, however, is small with a one percent decrease in 

area with a predicted improvement in EHR. 

Alternative 4  

Direct, Indirect, and Cumulative Effects 

The direct, indirect, and cumulative effects for Alternative 4 are similar to Alternative 2 except there is an  

increase in the amount of skyline, a 4,300-acre increase in the amount of mechanical treatment, 

particularly, and 3,671 acres of roadside salvage. 

The effects to indicators from the mechanical treatment are similar to Alternative 2 except there is a slight 

improvement to EHR due to increases in soil cover on steeper slopes. The effects of prescribed fire would 

not change the cover values because design criteria apply to all activities. 

Alternative 5  

Direct, Indirect, and Cumulative Effects 

The direct, indirect, and cumulative effects for Alternative 5 are the same as Alternative 2. The only 

difference between the two alternatives is the extent of herbicide applications. Units where application of 

herbicide would occur would conform to effective soil cover requirements so there would be no change in 

the indicators because the indicator analysis was done with soil cover requirements as the modeling 

assumption. 
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Summary of Effects Analysis Across All Alternatives  

Table 3S.5 provides a summary of the effects. There is little difference between action alternatives. 

 

Table 3S.5 Summary of Indicators by Alternative 

 

Indicators 
Alternative 1 

23,102 acres1 
Alternatives 2, 5 

20,081 acres1 
Alternative 3 

16,681 acres1 

Alternative 4 

22,328 acres1 

# Indicator Metric Existing Post² Existing Post Existing Post Existing Post 

1 

Soil Stability, 

Erosion 

Hazard Rating 

Percentage of area 

exceeding Moderate 

EHR  

24  25 14 26 16 24 16 

1 Soil Cover 

Percent area with  

less than 50 percent 

cover 

65  70 14 71 15 66 11 

2 

Surface 

Organic 

Material 

Percent area with  

less than 50 percent 

cover of surface 

organic material with 

developed O 

horizons 

66  71 71 72 72 67 67 

3 
Soil Organic 

Matter 

Percent area with 

displaced or burned 

SOM 

40  42 39 44 42 39 37 

4 Soil Porosity 

Percent area with 

infiltrating and 

productivity limiting 

porosity 

7  5 3 6 4 7 4 

¹ Acres listed refer to that area where activities with potential effects to soil would occur. 

² Post-implementation. 

 

Vegetation  

Affected Environment 

The project area ranges from approximately 2,000 to 7,000 feet in elevation. Vegetation within the 

analysis area consisted primarily of pine-dominated Sierra mixed conifer forests, true fir forests, 

chaparral, and conifer plantations. 

Prior to the King Fire 

As with many areas in the Sierra Nevada, the landscape of the King Fire has been heavily influenced by 

past management activities that include mining, grazing, railroad logging, lack of management, and fire 

exclusion. At the landscape level, the combination of past management activities and fire exclusion had 

created relatively homogeneous areas typified by small trees existing at high densities (Oliver et al. 1996). 

Prior to the King Fire, the vast majority of conifer dominated stands in the project area were comprised of 

high amounts of shade-tolerant species such as white fir and incense cedar. Dense stands with high 

accumulations of ladder and canopy fuels created conditions vulnerable to stand replacing high-intensity 

wildfire. Efforts to reduce fuels and improve forest health based on direction in the 2004 SNFPA had been 

designed for the landscapes within the fire perimeter; however, only the Hartless, Hey Joe, and Misfire 

Projects had been completed. Additional projects were in various stages of implementation including the 
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2-Chaix and the Blacksmith Projects, which would have provided treatment in the vicinity of Big X and 

Chaix Mountains, Pigeon Roost, and portions of the Rubicon River Canyon. Planning was completed for 

these projects, but implementation of fuels reduction efforts had not yet begun. Implementation of the Big 

Grizzly Project on the ridges above the Rubicon River including the Nevada Point Ridge area was 

underway, but had no areas where all proposed treatments for fuels reduction were complete. Older 

projects designed under the CASPO Interim Guidelines, implemented 15 to 20 years prior to the fire, had 

little to no follow-up maintenance resulting in ingrowth of shrubs and small trees and accumulation of 

dead and down material trending stands away from desired conditions for fuels management prior to the 

King Fire.  

Fire Severity 

Greater than 50 percent basal area loss occurred on 54 percent of the National Forest System lands and 

across all ownerships in the analysis area, and 90 percent or greater basal area loss occurred on 

approximately 47 percent of the National Forest System lands and across all ownerships in the analysis 

area. The high levels of mortality that resulted from the King Fire occurred primarily in the northern 

portion of the fire where approximately 50,000 acres was burned in less than one day (Wednesday, 

September 17, 2014). The fire resulted in a mosaic with larger patches of high severity intermixed with 

low and moderate severity in the fire area in the southern portion of the fire.  

Table 3V.1 Acres of Vegetation Burn Severity within the Analysis Area by Ownership 

Ownership 
Vegetation 

Type 

Vegetation Burn Severity Measured by Basal Area Mortality 

Unburned 0% 
0% to 

<10% 

 10% 

to 

<25% 

 25% 

to 

<50% 

 50% 

to 

<75% 

75% 

to 

<90% 

>90% Total 

National 

Forest 

System 

Lands 

Conifer 0 12,978 4,227 2,000 2,175 1,758 1,161 19,490 43,790 

Mixed 

Conifer/ 

Hardwood 
0 568 381 197 210 175 126 1,915 3,573 

Hardwood 0 1,809 1,334 746 832 659 425 5,774 11,578 

Non-Forest 0 534 358 221 272 257 189 2,183 4,014 

 Other 

Ownership 

Conifer 1,043 7,624 2,536 1,149 1,299 1,164 906 14,134 29,854 

Mixed 

Conifer/ 

Hardwood 

25 278 145 65 64 60 43 419 1,098 

Hardwood 12 254 189 82 85 77 50 697 1,445 

Non-Forest 14 443 201 110 124 121 90 958 2,060 

Total 1,094 24,487 9,371 4,570 5,061 4,271 2,990 45,570 97,412 

 

Figure 3V.1 displays a large area of greater than 90 percent basal area mortality in a conifer forest type in 

the northern portion of the fire while Figure 3V.2 displays a mixed severity portion of the fire in the south 

portion of the project area, where a mixture of greater than 90 percent basal area is mixed with areas of 

lesser basal area mortality.  
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Figure 3V.1 Photographs of High-Severity Fire Effects in a Conifer Stand in the Northern Portion 

of the Fire on Nevada Point Ridge 

 

 

Figure 3V.2 Mixed-Severity Fire Effects on Poho Ridge in the Southern Portion of the Fire 

 

Despite some limitations in the ability to infer landscape fire effects, there are numerous studies 

documenting the historical occurrence of frequent, low-severity fires in mixed conifer forests throughout 

the Sierra Nevada and which suggest that historical forests had a low incidence of high-severity, or stand-

replacing fire (Beaty & Taylor, 2008; Collins & Stephen, 2010; Collins & Skinner, 2014 in PSW-GTR-

247 Ch. 4). Pine dominated forest types historically had a relatively small high-severity patch size of less 
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than 10 acres and occupied 5 to 15 percent of the fire area (Collins & Skinner, 2014 in PSW-GTR-247 

Ch. 4; Kane et al., 2013) while fir dominated forests with functioning fire processes have more high-

severity patches with most less than 25 acres and 1 or 2 patches greater than 120 acres (Collins & 

Stephens, 2010; Kane et al., 2013).  

In an examination of fires occurring in the upper elevation, mixed conifer forests of the Illilouette Basin, 

Collins and Stephens (2010) concluded that stand-replacing fire is a component of Sierra Nevada mixed 

conifer forests, but at relatively low proportions across the landscape (15 percent or less) with the 

distribution of stand-replacing patches consisting of many small patches and few large patches. The 

Illilouette Basin is one of the few reference stands for a natural fire regime, but as it occurs at a much 

higher elevation than the area burned by the King Fire, there are limitations to extracting the amount and 

size of patches to this fire as it is likely a better reference for the highest elevation ranges of the fire as 

opposed to the entire fire area. Other data show yellow pine and mixed conifer forests with an average 

high-severity patch size of 4 acres with few patches above 40 acres (Minnich et al., 2000; Safford, 2013). 

However, even if stand-replacing patches are larger at the higher elevation, median stand-replacing patch 

size examined of 5.4 acres and the largest stand-replacing patches in the Illilouette Basin of 200 to 220 

acres were orders of magnitude below those that occurred in the King Fire. Looking only at areas with 

greater than 90 percent basal area mortality, the largest high-severity patch in the conifer forest types in 

the King Fire was approximately 17,200 acres (approximately 8% of the landscape) with 8 patches greater 

than 500 acres in this forest type.  

California Wildlife Habitat Relationship Classification (CWHR) 

CWHR distribution is an effective way of describing vegetation characteristics on a landscape scale. 

Table  displays the structural components of those vegetation types by size and density class prior to the 

fire. Figure 3V.3 displays how different CWHR vegetation types were distributed across the landscape 

prior to the King Fire by WHR lifeform, size, and density. For conifer forests, the most common CWHR 

size classes were 4 and 5. This indicates that most conifer stands within the fire perimeter were in the 

mid- to late-seral stage of stand development prior to the fire.  

Table 3V.2 Acres of CWHR Size and Density Classes by Lifeform within the Analysis Area 

CWHR 

Density 

Category 

CWHR Size Category (Acres) 

0 1 2 3 4 5 Total 

Conifer and Mixed Conifer Hardwood 

D 0 0 268 2,279 38,739 10,469 51,755 

M 0 0 1,024 3,882 9,726 345 14,977 

P 0 0 3,240 1,448 1,653 202 6,542 

S 0 1,173 1,686 158 533 235 3,785 

X 58 1,190 0 0 0 7 1,256 

Hardwood 

D 0 0 0 6,449 4,724 6 11,179 

M 0 3 49 1,207 39 0 1,297 

P 0 28 105 339 21 0 492 

S 0 0 6 48 0 0 54 

Non-

Forested 
            6,074 

Total 58 2,395 6,379 15,813 55,438 11,269 97,412 
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Figure 3V.3 Vegetation Types Within the Analysis Area Prior to the King Fire 

 

 

The King Fire altered CWHR classifications for both size and density. While CWHR types have not yet 

been remapped within the King Fire perimeter, changes to CWHR resulting from the fire are expected to 

resemble the changes described in the Vegetation section. 

Tree Diameter Distribution 

The discussion regarding tree diameter distribution within the King Fire Project area focuses on conifer 

stands. While some hazard tree removal may occur in non-forest and hardwood forest vegetation types, 

the vast majority of harvest will occur in vegetation typed as mid- to late mid-seral conifer and mixed 

conifer/hardwood forest. Within sampled mixed conifer stands in the King Fire the average number of 
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trees per acre for specific size classes and basal area per acre for those size classes is shown below in 

Table . 

Table 3V.3 Average Trees and Basal Area Per Acre by Diameter Class in Conifer Stands 

Weighted by Area 

Diameter at Breast Height (DBH) 

Class (inches) 

Average Trees 

Per Acre 

Average Basal Area 

in Square Feet Per Acre 

 0-15.9 139 
 88 

16-19.9   25 

20-29.9   28  89 

30+    7  57 

Total 199 234 

 

Additionally, there was an average of 7.5 snags per acre greater than 16 inches DBH within the fire area 

prior to the King Fire. While a few snags have been observed to persist for more than a decade, the 

majority of snags created by the Star Fire, Fred’s Fire, Cleveland Fire, and Power Fire on the Eldorado 

National Forest, both in salvage units and in unsalvaged areas have been observed to have fallen within 

10 years following the fire. Similarly, Ritchie et al. (2013) found that after the Cone Fire, 80 percent of 

the basal area of standing dead trees was on the ground after eight years.  

The areas that burned low to moderate versus areas that burned moderately high to high severity show 

large differences in the number of live trees after the King Fire. Areas that burned at lower fire severity 

have higher residual numbers overall, but especially in the lower diameter classes compared with areas 

that burned at higher severity. Areas that burned at moderately high to high severity are considered 

“under-stocked” as a result of the King Fire. In other words, the majority of live trees were killed, live 

trees are no longer occupying available growing space, and stand productivity is at its lowest potential.  

Review of the treatment area with Forest Health Protection staff has identified a high probability for 

continued mortality of residual trees in the low and moderate severity portions of the fire. In pine 

plantations that burned at 50 percent mortality and higher, it is likely that some trees will flush with new 

growth in the spring following the fire (2015), but will experience high levels of mortality from boring 

beetles throughout the summer (FHP Report SS15-002, 2015).  

Environmental Consequences 

Effects Analysis Methodology 

Stand inventories collected within areas affected by the fire within the past 10 years were used to 

characterize the existing conditions of stands in terms of trees per acre and basal area. Projects included 

either in part or in whole are Blacksmith, Big Grizzly, 2-Chaix, Hartless, Hey Joe, Misfire, and Quintette. 

Additional stand exams were collected in areas of the fire where recent stand exam data was lacking. 

Forest stands were inventoried using the Common Stand Exam protocols for the Pacific Southwest 

Region (US Department of Agriculture, Forest Service Region Five). Data was collected on live and dead 

trees. The data is used in the following analysis, data tables, graphs, and charts.  

A Geographic Information System (GIS) was used to analyze effects on forest vegetation on the 

landscape scale. Stand development over time is analyzed using fire severity data mapping analysis and 

pre-fire vegetation conditions from the Forest GIS data layers, pre-fire stand inventories, and site visits to 

the King Fire area. 
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The Forest Vegetation Simulator Growth and Yield Model (FVS) version 2015.02.11 (USDA Forest 

Service, 2002 revised 2014) was used to project growth for planted seedlings using a “bare-ground” 

simulation.  

Assumptions 

 Stand inventory data and GIS data is accurate and representative of the project area. 

 California Wildlife Habitat Relationship Classification vegetation type, size class, and density is 

an effective proxy for seral stages and may be used to display the relative distribution of seral 

stages because it describes vegetation type, average tree size, and canopy cover. 

Geographic and Temporal Bounds 

The analysis area is geographically bounded by the perimeter of the King Fire with the exception of a 

small spot fire that occurred on the Tahoe National Forest. Direct and indirect effects are focused on 

National Forest System (NFS) lands, where the project is proposed to occur and is described and analyzed 

as the project area. Cumulative impacts consider all land ownership within the analysis area. The 

temporal bounds are discussed in terms of immediate (0 to 2 years), short-term (about 5 to7 years), and 

long-term effects (20 to30 years). 

Indicators 

Measurement indicators are used to measure, compare, and contrast the effects of the Proposed Action, 

No Action and Alternatives to the Proposed Action. Measurement indicators are meant to be 

understandable and capable of being quantified or classified. The measurement indicators stated below 

quantify and display effects to forest structure and are relevant to the resource and responses to proposed 

management activities or lack thereof. 

Fire Severity 

Fire severity was mapped utilizing Landsat TM satellite imagery and RdNBR classification (Miller & 

Thode, 2007). Fire burn severity affects vegetation type, size class, and density. Based upon field 

observations and experience, burn severity in areas that had less than 25 percent basal area mortality were 

classified as having experienced low-severity fire. This type of fire behavior would largely be categorized 

as surface fires that killed primarily understory, small diameter trees with some mid-story torching. Areas 

that had 25 to 75 percent basal area mortality are categorized as having experienced low to moderate 

severity fire. These areas experienced surface fires which killed a substantial component of the understory 

with increased torching and mortality of the mid-story and overstory. Moderately high to high fire 

severity areas are those with 75 percent or greater basal area mortality. High-severity fire is largely 

characterized by both passive and active crown fires. In these areas, the understory and mid-story were 

killed along with the vast majority of the overstory.  

Proposed treatments are based on fire severity and post-fire vegetation conditions. Fire severity and 

relative number of acres in each fire severity class that would be treated are used to quantify size and 

scale of treatment effects across the post-fire landscape. 

California Wildlife Habitat Relationship Classification 

CWHR vegetation typing (Mayer & Laudenslayer, 1988) is used to measure cumulative effects of 

alternatives on forest structure and diversity. In addition, this allows for a congruent analysis of effects on 

forest vegetation and wildlife habitat. CWHR classifies stands based on the predominate size of trees and 

stand density. Table 3V.4 summarizes the CWHR classification system. Diameter in inches at 4.5 feet 

(DBH) is used to describe diameter classes of trees. 
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Table 3V.4 CWHR Size and Density Classes 

  CWHR SIZE CLASSES 

1 2 3 4 5 6 

Diameter 

Range 

<1 inch 

DBH 

1-6 inches 

DBH 

6-11 inches 

DBH 

11-24 

inches 

DBH 

>24 inches 

DBH 

>24 inches 

DBH 

Description Seedlings Sapling Pole Tree Small Tree 
Medium/ 

Large Tree 

Multi-

layered 

canopy 

with dense 

cover 

  
CWHR DENSITY CLASSES 

S P M D "Blank" 

Canopy 

Cover 
10-24% 25-39% 40-59% >60% <10% 

 

For this analysis, conifer stands with CWHR size class 1-3 are classified as early-seral conifer; conifer 

stands that were CWHR 4 or 5, D or M are classified as mid- to late-seral, closed canopy conifer forest; 

and conifer stands that were CWHR 4 or 5, S or P are classified as mid- to late-seral, open canopy conifer 

forest. In this analysis, conifer and mixed conifer hardwood forest stand are analyzed as conifer forest 

types. Hardwood forest types and non-forest types are also analyzed.  

Tree Diameter Distribution and Basal Area 

The tree diameter distribution provides a simple means of illustrating stand structure and can be an 

effective indicator of stand development and wildlife habitat suitability. The number of trees per acre 

(TPA) by diameter class is useful to show the effect of treatments on different tree diameter classes, which 

is an indication of current and future stand structure.  

Basal area per acre (BA) is calculated from the sum of cross-sectional areas of all stems in a stand 

measured at 4.5 feet and expressed in unit of land area (e.g., square feet per acre). It is a measure of stand 

density, which is a quantitative measure of the area occupied by trees. Stand density is used to estimate 

stand stocking. A desirable level of stocking is dependent upon management objectives. Basal area 

combined with TPA provides a basis for evaluating stand structure because it gives you an idea of both 

the number and size of trees in a stand. 

Stand Development and Resilience 

Stand vigor is described in the ability of trees to grow and provide a species composition and structure to 

meet desired conditions of resilience to future fires, insects, and disease, where conifer forest is identified 

as the desired condition.  

Cumulative Effects 

This analysis relies on current environmental conditions as a proxy for the impacts of past actions. 

Existing conditions reflect the aggregate impact of all prior human actions and natural events that have 

affected the environment and might contribute to cumulative effects.  

Non-NFS land amounts to approximately 34,457 acres within the analysis area. A site-specific description 

of planned activities on non-FS lands has not been attained thus far; however, based on conversations 

with private land managers, it can be assumed that a majority of the private land that burned in the King 
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Fire will have salvage or hazard tree removal. There are 29,884 acres of conifer forest on private land that 

burned during the King Fire. Of this, approximately 10,000 acres were early-seral conifer stands (CWHR 

size 1-3). Some of these areas are likely to be piled and burned, or potentially have some biomass 

removal. Approximately 600 acres were mid- to late-seral open forest (CWHR 4 and 5, S and P) and 

about 19,300 acres were mid- to late-seral conifer forest (CWHR 4 and 5, D and M). Salvage in a 

majority of these stands is likely. Therefore, this analysis takes a conservative approach in assuming that 

all conifer forest types on non-FS lands within the fire perimeter would be treated post fire. Reforestation 

would be expected to occur if basal area mortality was greater than 50 percent, indicating that 

reforestation is likely to potentially occur on up to 16,725 acres. Management of private lands is guided 

by the California Forest Practice rules and harvest on private lands is typically done to meet differing 

objectives than on National Forest. 

Direct and Indirect Effects of Alternative 1 

Under Alternative 1, none of the proposed activities would take place. However, this does not imply that 

the current condition will remain static. In fact, no action simply implies that natural processes will be 

allowed to occur, whether they are desirable or not. 

Reforestation 

Existing stand conditions would persist and develop unaltered by active management. After a wildfire the 

composition of plant communities tends to be highly variable with some species arising from root crowns 

or rhizomes. Standing snags would persist and the site would be rapidly colonized by grasses, forbs, and 

shrubs within three to five years (Gray et al., 2005; Hogg & Wein, 2005). It is a reasonable expectation 

that the site would develop comparable to that of areas of similar, recent local fires where salvage did not 

occur. This includes areas of the Fred’s and Power Fires (2005) on the Eldorado National Forest. On these 

sites, grasses and shrubs such as Ceanothus (C. cordulatus, C. intergermis) and Manzanita 

(Arctostaphylos patula) species have dominated the sites in the high-severity burn areas. A good example 

of what can be expected in the long term with no action is the study plot established following the 1992 

Cleveland Fire on the Pacific District of the Eldorado National Forest, only a few miles from the eastern 

edge of the King Fire. This site was established to contrast natural recovery with the plantation 

establishment in the Cleveland Fire. Figure 3V.4 displays the study area in the foreground dominated by 

shrubs with very few seedlings visible compared with the established approximately 20-year-old 

plantations in the background.  
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Figure 3V.4 Photo Taken Five Years After the Cleveland Fire in an  

Untreated Natural Recovery Area (Photo courtesy of Bob Carroll) 

 

 

Based on the current scientific information and previous experience it is expected that while some 

regeneration is likely to occur in some areas of the King Fire that experienced substantial loss of 

vegetative cover, especially sites near the edges with remaining green trees, in larger patches of high 

mortality, regeneration of conifers will be limited. Severe fire may induce type conversions that may not 

have occurred had the forest been in a more resilient condition (Collins & Skinner, 2012). Large areas of 

greater than 90 percent basal area loss are likely to revert from forests to shrub fields that are outside of 

the NRV for current fire regimes and climatic condition (Beaty & Taylor, 2008; Nagel & Taylor, 2005).  

The ability of forests to regenerate after stand-replacing fire is highly dependent on seed sources. Larger 

patches can create openings bigger than available seed from neighboring surviving conifers can reach 

(Bonnet, 2005). Areas experiencing high-severity fire have been shown to have dramatically lower 

regeneration rates for conifers, and especially for pines compared to areas burned at moderate or low 

severity (Crotteau et al., 2013). Crotteau et al. (2013) did not sample distance to seed source, but 

concluded that because seed trees were rare in their observation of high-severity fire patches, this was a 

factor in their finding that fire severity impacted regeneration. Although post-fire seedling establishment 

is driven by a series of factors (e.g., available moisture, soil insolation, rodent herbivory, damping-off 

fungi), the foremost requirement for most natural conifer regeneration is a seed source (Bonnet et al., 

2005). It is likely that conifer regeneration densities in the low and moderate severity burns would be 

highest due to nearby remnant mature, seed-bearing trees. Uncharacteristically large high-severity 

patches, on the other hand, have such poor overstory survival that distance to seed source becomes a 

limiting factor (Bonnet et al., 2005).  

High-severity burns may be less likely to naturally reforest if the scale is sufficient to preclude seed-tree 

adjacency (Turner et al., 1994; Sessions et al., 2004). While some studies have not been able to associate 

tree regeneration patterns in stand-replacing patches with patch characteristics (size, perimeter-to-area 

ratio, or distance to edge), seedling regeneration and especially pine regeneration are reduced in patches 

of high-severity fire (Collins & Roller, 2013). An inventory of natural regeneration and survival near seed 

sources on the Fred’s Fire in the Eldorado National Forest (Bohlman & Safford, 2015) found that the 
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highest abundance of regeneration occurred in the areas of low basal area mortality and that the lowest 

levels of tree regeneration occurred when basal area mortality was greater than 75 percent. Additionally, 

an exponential reduction in regeneration was seen as distance to nearest seed source increased beyond 

100 feet. While average seedling and sapling density appears high throughout the plots established in the 

Fred’s Fire, it was found that for all species, in all severity classes, with the exception of ponderosa pine, 

the median number of trees per acre was 0, indicating that while some areas had prolific regeneration, in 

most areas low or no regeneration is occurring.  

In addition to seed production, the remnant overstory in low and moderate severity burns produce high 

shade, a factor which may limit shrub competition, further permitting high densities of seedlings to 

establish (Smith et al., 1997). The percent of grasses, forbs, and shrubs that establish within in the King 

Fire is expected to increase in the areas that burned at higher fire severity. In areas where shrub 

development is rapid, shade tolerant trees and shrubs will likely be the dominant vegetation types into the 

future. Tall shrubs tend to create a competitive environment that favors shade tolerant conifer species, 

such as white fir and incense cedar. These species can sometimes persist in a shrub understory until 

eventually overtopping the shrubs. Shade intolerant species, such as ponderosa pine, and partially shade 

intolerant species, such as sugar pine, are also capable of seeding into sites at the stand initiation phase, 

but competition with shrubs can create an unfavorable environment (Gray et al., 2005; Plamboeck et al., 

2008).  

Where trees are able to establish, conifer forests may take decades to develop from young, seral stands to 

mature forests characterized by larger diameters and higher canopy cover, if managed in the future. 

However, under Alternative 1 accessibility would limit future forest management activities. With lack of 

management, it is expected to take over a century for any stands to develop within the moderate or high-

severity portions of the fire that would provide mature forest characteristics.  

Trees Diameter Distribution and Basal Area 

It is expected that tree distribution throughout all of the diameter ranges, as well as basal area in areas of 

moderately high to high fire severity would remain low for many decades.  

Cumulative Effects of Alternative 1 

Stand conditions within the fire perimeter prior to the fire were heavily influenced by mining, historic 

harvest practices, lack of management, and fire suppression. This resulted in conditions that, along with 

weather, led to the effects of the King Fire. Over time, the no action alternative would perpetuate future 

fires in this area leading to increased mortality of residual live trees and naturally regenerated conifers. 

Future fires would further limit availability of natural seed sources, thus resulting in an even lower 

likelihood of burned areas naturally regenerating into forest cover types.  

Assuming that all high-severity patches of conifer forest type on private land will be treated, 

approximately 24,237 acres or 25 percent of the analysis area would be comprised of untreated conifer 

forest that burned with greater than 90 percent basal area loss, with patches greater than 500 acres making 

up almost 68 percent of that area. Table 3V.5 displays the distribution of patches by size class. With this 

alternative the largest untreated patch would exceed 10,375 acres and two additional patches would 

exceed 2,500 acres. Based on NRV for the mixed conifer and pine forest types in the Sierra Nevada, it is 

expected that large areas outside of NRV will not naturally recover to conifer forests within the 

foreseeable future.  
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Table 3V.5 Patch Size Distribution for Untreated Areas of Greater Than 90 Percent Basal Area 

Mortality in Conifer Forest Types Across the Project Area With Alternative 1 

Patch Size Number of Patches Total Acres 

Less than 1 Acre 1,000      336 

1 to less than 10 Acres    347   1,016 

10 to less than 100 Acres     77   2,524 

100 to less than 500 Acres     17   3,911 

Greater than 500 Acres      4 16,450 

Total 1,445 24,237 

 

Direct and Indirect Effects of Alternative 2  

Treatments in Alternative 2 would change the structure of dead trees across the project area, and in areas 

with planting and release would change vegetation trajectories compared with no action.  

Road construction and reconstruction work would remove or delay vegetation growth along road edges. 

While site specific effects to vegetation would occur in these areas, the extent of impacts to vegetation is 

not expected to be measurable outside this zone of influence. Therefore, road work will not be discussed 

further.  

Falling of snags by hand and hand piling would reduce the number of snags in specific areas within those 

treatment units, but would have minimal impact to vegetation.  

Mastication of vegetation and piling of vegetation would primarily affect arrangement of surface fuels. 

Some crushing of resprouting shrubs, residual tree damage, and damage to advanced regeneration may 

occur during these activities; however, effects to vegetation are expected to be minimal and short term 

with these activities.  

Pile burning in areas with remaining living trees may result in some damage and additional mortality of 

residual trees depending on pile location and heat generated during pile burning. Any damage or 

additional mortality resulting from pile burning is expected to be minimal. 

Prescribed fire would be expected to result in some mortality of planted and, if present, natural 

regeneration. Because acceptable levels of mortality based on stocking at the time of the burn will be 

factored into burn prescriptions, negative effects to stocking and growth of desired trees including 

hardwoods is expected to be minimal. Additional variability in the stands from prescribed fire will be 

beneficial to reaching desired conditions for these stands in the future.  

The percentage of treatment by vegetation category and burn severity is shown in Table 3V.6.  A detailed 

analysis of treatment type by burn severity and vegetation category is located in Appendix H for the 

Vegetation Analysis. 
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Table 3V.6 Acres and Percent of Pre-Fire Vegetation Type by Basal Area Mortality in the 

Project Area, Where Vegetation May Be Affected By Alternative 2 
 

Vegetation Type 

Basal Area Mortality 

0-25% 25-75% 75-90% 90%+ 

Acres 

Percent 

of  

Project 

Area in 

Type 

Affected Acres 

Percent 

of  

Project 

Area in 

Type 

Affected Acres 

Percent 

of  

Project 

Area in 

Type 

Affected Acres 

Percent 

of  

Project 

Area in 

Type 

Affected 

Mid- to Late-Seral 

Closed Canopy 

Conifer and 

Conifer/Hardwood   

2,214 12 962 28 341 35 8,584 50 

Mid- to Late-Seral 

Open Canopy 

Conifer and 

Conifer/Hardwood   

  283 45 217 75   73 79    932 87 

Early-seral Conifer 

and 

Conifer/Hardwood  

 495 21 290 45 112 53 2,157 71 

Non-Forested Areas  173 16 151 29   65 35 1,247 57 

Hardwood  205   5 178 12   70 16 1,458 25 

 *Includes the area of potential effect for hazard tree removal 

Salvage and Hazard Tree Removal 

Treatments that alter vegetation would modify conditions within the patches of high-intensity fire through 

treatment in these areas. While the majority of activities are proposed in stands with high levels of 

mortality, timber harvest in areas with low mortality may result in damage to residual trees and vegetation 

including damage to stems, bark scraping, wrenched stems, broken branches, broken tops, and crushed 

foliage (McIver et al., 2003). The potential for damage to residual live trees and snags is minimized 

through inspection of timber sales during harvesting by Forest Service personnel.  

Through use of marking guidelines for fire injured and hazard trees, the roadside hazard tree removal 

would result in reduced snags and green trees with defects within striking distance of roads and facilities. 

The number of trees per acre actually designated for removal will vary greatly depending on the site, 

vegetation type, and fire severity.  

Damage or mortality of natural regeneration may occur during harvesting operations, particularly during 

ground-based harvesting operations (Donato et al., 2006). Areas where the risk of seedling damage or 

mortality is greatest would be within or near skid trails and landings. Damage to residual seedlings or 

natural regeneration is likely minimal based on the fact that the majority of harvest is proposed to occur in 

high mortality areas of the fire where a seed source is unlikely to provide natural regeneration. Other 

stand vegetation components are not likely to be impacted by harvest activities. Mcginnis (2010) found 

that logging did not result in different cover for native or alien shrubs, forbs, or grasses.  

The majority of salvage of dead trees occurs within the highest severity burn portions of the fire, with 

minor amounts of removal in moderate- and low-severity areas of the fire for safety and future fire 

management. In general, only dead trees would be removed during salvage harvest except in roadside 
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hazard areas, where a conservative probability of morality has been proposed to remove only trees that 

have a very high likelihood of mortality. The retention of trees with green needles and with trees with a 

moderate to high probability of mortality will further increase the number of snags per acre in the short 

term.  

Reforestation and Release 

Approximately 40 percent of the acres of conifer forest type that burned with greater than 90 percent 

basal area mortality within the project area are in treatment units that would have reforestation and release 

activities with this alternative. Within these units, areas of snag retention and other areas avoided during 

site preparation would not be reforested, leaving a mixture of planted and unplanted areas. Follow-up 

interplanting from mortality and release as proposed in this alternative would further create conditions 

that promote a variable forest structure with openings and shrub patches both within and between 

reforested areas.  

A study by Donato et al. (2012) does suggest that post-fire/early-seral vegetation can support complex 

biodiversity. However, mid- to late-seral forest vegetation is also important in terms of landscape 

diversity and has been identified as a desired condition for the areas proposed for reforestation through 

this project. A strategy reliant solely on natural regeneration does not ensure achievement of the desired 

condition (density, species, and arrangement) of forest cover within the next several decades. Through 

reforestation efforts, managers can better control density, spacing, and species composition versus solely 

relying on natural regeneration. The cluster planting design proposed in this project is expected to 

establish stocking of desired species appropriate for the native conifer forest type at a density high enough 

to meet desired stocking levels, but low enough to create desired open canopied forested stands that 

complement any natural regeneration that may occur, in addition to providing for a more resilient 

structure for future fire management including prescribed fire use within these stands.  

A study by Donato (2009) appears to indicate a robust hardwood and shrub regeneration response after 

fires. The wide spacing patterns proposed in this alternative is well matched with variable seedling 

survival to produce a planting that mimics the heterogeneity and pattern of a naturally occurring forest as 

well as allow room for hardwood regeneration.  

Planted areas are expected to be maintained at a lower level of competing vegetation for the short term as 

a combination of manual release and herbicide release is proposed to increase seedling survival and 

growth. Because planting densities are initially proposed to be lower than past Forest Service planting 

efforts in this area, early stand management activities are critical to meet objectives for survival and 

growth to ensure there are sufficient seedlings across the landscape to meet the minimum desired 

condition into the future. 

In the approximately 572 acres of RCA, and in other areas where manual release to reduce shrub 

competition is restricted to hand treatment in the immediate proximity of the planted seedlings, stands are 

expected to have a notable shrub component in the understory typically greater than 50 percent in most 

areas; however, select microsites with reduced shrub understory would likely support some larger trees.  

Areas treated by glyphosate are expected to have shrub levels of less than 30 percent for at least 10 years. 

Since glyphosate is a contact herbicide that has no pre-emergent effect, competing vegetation would begin 

to re-establish immediately following treatment. Plants would develop from seed in the soil, neighboring 

treated areas, and through recovery of plants surviving initial treatments.  

Over the short term, plant abundance may be affected by herbicide treatments, but no plant species would 

be expected to be eliminated from release treatments. Sites with reduced shrubs may have increased plant 

diversity and species richness compared to stands that are left untreated or only radially released. Battles 

et al. (2001) found that at the Blodgett Research Station in Georgetown, California, understory species 

richness was significantly greater in managed plantations than in less intensive treatment types. In mixed 

forests in Canada, Sutton (1993) found no detectable effect on species composition 10 years after 



Environmental Impact Statement  King Fire Restoration Project 

   

  209 

herbicide treatments. DiTomaso et al. (1997) in northern California found no long-term detrimental effect 

on vegetative cover or species evenness with herbicide use. They also found that, in areas without 

herbicide treatment, biodiversity and, to a lesser extent, species evenness had not recovered after 14 years, 

in contrast with herbicide treated areas. Mcginnis et al. (2010) included both the Cleveland and Star Fires 

on the Eldorado National Forest in their study plots and found that grass and forb cover increased in plots 

that had been treated with herbicide, but where alien plants were present, their cover was significantly 

increased over areas where herbicide was not applied.  

Trees are expected to grow faster in areas treated with herbicide to reduce shrub cover and areas where 

shrubs are not a large component of the stand, with the most notable increase evident in diameter growth 

(McDonald & Fiddler, 2010). Pine growth has been shown to be greatest when shrub levels are initially 

low and kept that way until less competitive herbaceous vegetation can be established. Native grasses and 

forbs appear to inhibit shrub seed germination and establishment when the initial shrub population is 

greatly reduced (McDonald & Oliver, 1984).  

Direct effects to hardwoods would be minor, as they would be protected during site preparation, 

reforestation, and release activities. Clumpy planting of conifers away from sprouting hardwoods would 

allow oaks to continue to develop in stands.  

Tree Diameter Distribution and Basal Area 

The Pacific Southwest Region of the Forest Service has developed specific stocking standards for 

successful reforestation ((USDA, R-5 FSH 2409.26b, 1991). These standards describe the specified 

minimum and recommended numbers of trees per acre needed to establish a growing forest. For the 

mixed conifer forest type, the minimum and recommended stocking is 150 and 200 trees per acre, 

respectively. These standards reflect the knowledge that not every seedling has the genetic potential to 

thrive on the microsite they were planted in. It also requires that the seedlings be well distributed and 

growing under conditions that will allow them to “persist into the future.” These values have been 

adjusted for specific landscape positions and fire management areas based on the silviculturist’s 

recommendation.  

A range of proposed planting densities with projected growth based on 95 percent initial survival during 

the establishment period is displayed in Table 3V.7 to show potential future stand trajectories in the 

absence of follow-up management or disturbance. Planted trees encounter many barriers to establishment 

early in their life and cannot be considered established upon planting; however, with follow-up 

interplanting where survival is less than acceptable, it is expected that adequately stocked stands can be 

achieved. As future stand management is an objective of this proposal, it is likely that a pre-commercial 

thinning or prescribed burn would result in lower stocking levels and faster growth of the higher density 

areas similar to what is shown for the 100 tree per acre initial planting density.  
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Table 3V.7 Diameter Distribution and Basal Area Growth Over Time for  

Various Planting Densities 

YEAR 

Trees Per Acre by Diameter Class 

Basal Area Per Acre (in 

feet) by Diameter Class 

0-4 4-10 10-12 12-14 14-16 16-18 18-20 20-24 10-12 12-20 20-24 

100 TPA Initial Planting 

2019 95 0 0 0 0 0 0 0 0 0 0 

2025 94 0 0 0 0 0 0 0 0 0 0 

2035 0 92 0 0 0 0 0 0 0 0 0 

2045 0 65 25 0 0 0 0 0 16 0 0 

2055 0 4 21 41 20 2 0 0 14 65 0 

2065 0 0 3 10 33 26 13 3 2 115 6 

YEAR 180 TPA Initial Planting 

2019 171 0 0 0 0 0 0 0 0 0 0 

2025 169 0 0 0 0 0 0 0 0 0 0 

2035 0 166 0 0 0 0 0 0 0 0 0 

2045 0 136 27 0 0 0 0 0 17 0 0 

2055 0 24 54 61 20 1 0 0 35 80 0 

2065 0 2 23 44 44 32 11 2 16 165 4 

YEAR 240 TPA Initial Planting 

2019 228 0 0 0 0 0 0 0 0 0 0 

2025 225 0 0 0 0 0 0 0 0 0 0 

2035 0 221 0 0 0 0 0 0 0 0 0 

2045 0 189 28 0 0 0 0 0 17 0 0 

2055 0 50 77 67 19 1 0 0 50 84 0 

2065 0 6 46 50 53 31 8 1 31 175 1 

 

Stands with adequately reduced shrub competition in this landscape can be expected to reach a CWHR 

size class 4 on higher sites within the next 30 years, based on experience on the Eldorado National Forest. 

At 50 years old, trees within plantations managed on the Eldorado National Forest to reduce shrub 

competition have been shown to exceed 30 inches DBH. Photographs of managed plantations on the 

Pacific Ranger District within a few miles from the King Fire perimeter are included to illustrate growth 

that can be expected in managed plantation stands, and can be compared against photographs in the same 

area where no action and hand-release-only treatments were applied. 
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Figure 3V.5 Plantation Established Following the 1992 Cleveland Fire at 16 years old 

Plantation was treated with herbicide for control of vegetative competition during establishment. 

 

 

 

Figure 3V.6 Photograph of Approximately 50-Year-Old Plantation Established After the Ice House 

Fire and Managed with Herbicide, Pre-Commercial and Commercial Thinning 
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Cumulative Effects of Alternative 2 

On private lands salvage logging of lower severity areas of the fire may affect measures of CWHR in 

addition to changes resulting from the fire itself. If it is assumed that every acre of conifer forest types on 

private land are likely to be treated post fire, the cumulative impact of Alternative 2 with the likely 

maximum potential treatment on private land is likely to result in activities on approximately 51 percent 

of the acres for all vegetation types and fire severities combined within the analysis area.  

It is assumed that only areas with greater than 50 percent basal area mortality would have additional 

reforestation efforts on private lands. Combining reforestation and release treatments, those treatments in 

the proposed action that are most likely to influence future vegetation trajectories with reforestation and 

release treatments on non-NFS lands would leave a minimum of 38 percent of the fire area that burned 

with greater than 50 percent basal area without reforestation or release efforts.  

With the combination of Alternative 2 and treatments on private land, it is expected that approximately 

11,186 acres, 11 percent of the analysis area, would be retained in patches of untreated conifer forest 

types that burned at greater than 90 percent basal area mortality. The largest untreated patch would be 

reduced in size to approximately 2,010 acres, with the remaining patches less than 1,000 acres. 

Alternative 2 would reduce the number of patches greater than 500 acres in size with no treatment to 3. 

Table 3V.8 displays the patch size distribution in conifer forest types that burned at greater than 90 

percent basal area mortality that would remain untreated with Alternative 2. While some very large 

patches of high-severity fire effects in areas that were conifer forest prior to the fire would remain 

unaltered under this alternative, patch size and distribution would be closer to what would have occurred 

within NRV for this conifer forest type under an active fire regime.  

Table 3V.8 Patch Size Distribution for Untreated Areas of Greater Than 90 Percent Basal Area 

Mortality in Conifer Forest Types Across the Project Area with Alternative 2 

Patch Size Number of Patches Total Acres 

Less than 1 Acre 1,229      325 

1 to less than 10 Acres    350   1,082 

10 to less than 100 Acres      94   2,972 

100 to less than 500 Acres     14   3,187 

Greater than 500 Acres      3   3,621 

Total 1,690 11,187 

 

Direct and Indirect Effects of Alternative 3 

Alternative 3 would treat fewer acres than Alternative 2.  

Table 3V.9 shows the distribution of project activities across vegetation category and burn severities. A 

detailed analysis of treatment type by burn severity and vegetation category is located in Appendix H for 

the Vegetation Analysis.  

  



Environmental Impact Statement  King Fire Restoration Project 

   

  213 

Table 3V.9 Acres and Percent of Pre-Fire Vegetation Type by Basal Area Mortality in the Project 

Area, Where Vegetation May Be Affected by Alternative 3 

Vegetation Type 

Basal Area Mortality 

0-25% 25-75% 75-90% 90%+ 

Acres 

Percent 

of  

Project 

Area in 

Type 

Affected Acres 

Percent 

of  

Project 

Area in 

Type 

Affected Acres 

Percent 

of  

Project 

Area in 

Type 

Affected Acres 

Percent 

of  

Project 

Area in 

Type 

Affected 

Mid- to Late-Seral 

Closed Canopy 

Conifer and 

Conifer/Hardwood   

1,879 10 718 21 253 26 7,396 43 

Mid- to Late-Seral 

Open Canopy 

Conifer and 

Conifer/Hardwood   

  229 37 159 55  54 58    728 68 

Early-Seral Conifer 

and 

Conifer/Hardwood  

  409 17 196 30  71 33 1,682 55 

Non-Forested Areas  151 14 116 22  49 26 1,060 49 

Hardwood  154   4 130   9  55 13 1,268 22 

 *Includes the area of potential effect for hazard tree removal. 

Reforestation and Release 

Approximately 31 percent of the acres of conifer forest type that burned with greater than 90 percent 

basal area mortality within the project area are in treatment units that would have reforestation and release 

activities with this alternative. Under this alternative, additional areas of snag retention would not be 

reforested, leaving more unplanted areas throughout the units where reforestation is proposed compared 

with Alternative 2. In addition, lower initial planting densities proposed with this alternative would result 

in lower stocking both initially and over time. This may lead to stands that may not be very different from 

non-planted areas within the project area.  

This alternative is expected to take longer to achieve desired conditions for conifer stands and future 

management efforts may be needed to establish the species composition and structure. As described for 

Alternative 1, natural regeneration may occur when seed sources are present at the time of disturbance, 

but may not provide the desired species composition, distribution, or density in a timely manner. Where 

seedlings are planted, it is expected that growth and development of seedlings will be slower than with 

Alternative 2 because hand release is less effective in reducing shrubs than herbicide. Increased shrubs 

lead to increased moisture stress for seedlings. Removing all shrubs within a five-foot radius around each 

planted seedling will reduce the competing vegetation for the year of treatment. The benefits of reduced 

competition will not be substantial where shrubs are established prior to tree planting, as with a large root 

system already in place, shrubs would begin reinvasion with recovery from stem damage immediately 

after treatment. Even with repeated grubbing, shrub levels are expected to continue to increase. A study in 

on greenleaf manzanita found that grubbing facilitated a new crop of seedlings each year for a successive 

three years (McDonald & Fiddler, 2001a in McDonald & Fiddler, 2010).  
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Early competition has the most impact on the growth of planted seedlings. McDonald and Fiddler (2010) 

recognized that manual release is generally effective if the community is mostly forbs or graminoids, or if 

shrubs are very young. This alternative would not meet the short-term silvicultural goal to keep 

competing vegetation levels below 30 percent (total live groundcover). Shrub competition greater than 20 

to 30 percent has been shown to reduce pine growth by 30 to 85 percent; however, larger plots grubbed 

more often yield an advantage for conifer growth compared to no treatment (McDonald & Oliver, 1984; 

McDonald & Fiddler, 2010). Because only manual release would be used in this alternative, shrubs are 

expected to continue to develop to greater than 50 percent cover within most of the planted stands based 

on experience on the Eldorado National Forest. Shrub levels of 50 percent or higher result in a growth 

reduction of 80 to 90 percent (McDonald & Fiddler, 2010).  

Reforestation with hand release is expected to result in higher levels of seedling mortality compared with 

areas treated with herbicide. With the combination of higher mortality levels and lower initial stocking, 

many areas are not expected to achieve minimum desired stocking levels for desired conditions. On the 

Fred’s Fire on the Eldorado National Forest, third-year survival in planted areas was 40 percent with hand 

release radial treatments (USDA, 2010).  

Because of the density of vegetation outside of the release circles, there would be little to no opportunity 

to interplant or replant. Within the release circles interplanting or replanting could occur. However, 

moving between release circles for grubbing, planting, or survival surveys would be physically difficult 

where deerbrush, whitethorn, manzanita, and cherry are dominant, thus increasing costs.  

Over most of the project area, even with repeated hand grubbing and interplanting, conifer survival will 

continue to drop, threatening plantation failure. The Region Five Final Environmental Impact Statement 

for Vegetation Management for Reforestation (USDA, 1989, Table 4-3) estimated 30 to 60 percent of the 

red fir and mixed conifer acres would be stocked with at least recommended levels of trees at age three 

under a no-herbicide management scenario. While effective vegetation control is critical for the seedling 

establishment, it is particularly critical for the establishment of white fir, Douglas fir, and sugar pine. 

These species typically have much lower early survival success than ponderosa pine. Under Alternative 3 

the resulting stands would therefore be expected to consist of high percentages of ponderosa pines in the 

trees that do survive, and a low survival percentage for the other mixed conifer species. 

Increased shrub density within planted stands is likely to leave planted seedlings more susceptible to 

injury and death from insect damage, prescribed burn, and future fires. McDonald and Fiddler (2010) 

describe that more than five times as many terminal shoots were killed in pines in heavy shrubs as in light 

shrubs with increasing insect damage occurring with increasing shrub density. McDonald and Oliver 

(1984) also found that six years after planting, ponderosa pines began to die with increasing mortality 

corresponding to increasing shrub density. In addition to risk of additional damage and mortality from 

insects, a study by Stephens and Moghaddas (2005) showed that modifying plantation tree density alone 

is not expected to reduce the probability of mortality from fire if surface fuel loads remain high enough to 

kill trees through scorching of live foliage independent of crown fire.  

While a uniform spacing planting strategy was adopted in the Cleveland fire, differing treatments to 

control-competing vegetation serve as a good example of the expected results in terms of the shrub 

component, survival, and growth of planted conifer trees. The Windmiller demonstration plot had 44 trees 

per acre at 16 years after planting in the hand-release plot, despite an initial planting of approximately 300 

trees per acre.  
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Figure 3V.7 Plantation within the Windmilller Demonstration Plot Established Following the 

1992 Cleveland Fire at 16 Years of Age 

Foreground was hand treated for competing vegetation. Background was treated with herbicide. 

 

 

Trees Diameter Distribution and Basal Area 

Both the number of trees per acre, because of both mortality and difficulty of future interplanting or 

replanting, and the size of trees within these stands is expected to be lower in both the short and long term 

compared to Alternative 2. Diameter growth is the characteristic most apparently affected by competition 

in plantations (McDonald & Fiddler, 2010). Therefore it is expected that stands with only manual radial 

release are likely to reach at most a CWHR size class of 2 or 3 and a density class of P or M in the next 30 

years. 

Cumulative Effects of Alternative 3 

Alternative 3 combined with the likely maximum potential treatment on private land is likely to result in 

activities on approximately 48 percent of the acres for all vegetation types and fire severities within the 

analysis area. Combining reforestation and release treatments on both non-NFS lands and Alternative 3 

would leave about 44 percent of the analysis area that burned with greater than 50 percent basal area 

without additional reforestation or release efforts.  

With the combination of treatments with Alternative 3 and treatments on private land, it is expected that 

approximately 10,542 acres, 13 percent of the analysis area, would be retained in patches of untreated 

conifer forest types that burned at greater than 90 percent basal area mortality. The largest untreated patch 

would be reduced in size to approximately 2,010 acres, with the remaining patches larger than with 

Alternative 2 and one additional patch remaining greater than 1,000 acres. Alternative 3 would maintain 

the number of patches greater than 500 acres in size with no treatment at 4, although they would be 

reduced in size compared to Alternative 1. Table 3V.10 displays the patch size distribution in conifer 

forest types that burned at greater than 90 percent basal area mortality that would remain untreated with 

Alternative 3. Compared with Alternative 2, additional, larger patches which seem to be outside of NRV 
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for the Sierra Nevada Mixed Conifer Forest type would be maintained with this alternative. Patch size and 

distribution would be closer to what would have occurred within NRV for this conifer forest type under an 

active fire regime than with no action.  

Table 3V.10 Patch Size Distribution for Untreated Areas of Greater Than 90 Percent Basal Area 

Mortality in Conifer Forest Types Across the Project Area with Alternative 2 

Patch Size Number of Patches Total Acres 

Less than 1 Acre 1,248    338 

1 to less than 10 Acres    381 1,206 

10 to less than 100 Acres   120 3,908 

100 to less than 500 Acres    14 3,201 

Greater than 500 Acres      4 4,473 

Total 1,767                13,126 

Direct and Indirect Effects of Alternative 4 

The amount of the King Fire that would be restored to conifer forest would be greatest under this 

alternative. Treatment areas would be treated similar to Alternative 2 resulting in similar effects to those 

described for that alternative. Table 3V.11 shows the distribution of project activities across vegetation 

category and burn severities. A detailed analysis of treatment type by burn severity and vegetation 

category is located in Appendix H.  

Table 3V.11 Acres and Percent of Pre-Fire Vegetation Type By Basal Area Mortality in the Project 

Area, Where Vegetation May Be Affected by Alternative 4 

Vegetation Type 

Basal Area Mortality 

0-25% 25-75% 75-90% 90%+ 

Acres 

Percent 

of  

Project 

Area in 

Type 

Affected Acres 

Percent 

of  

Project 

Area in 

Type 

Affected Acres 

Percent 

of  

Project 

Area in 

Type 

Affected Acres 

Percent 

of  

Project 

Area in 

Type 

Affected 

Mid- to Late-Seral 

Closed Canopy 

Conifer and 

Conifer/Hardwood   

3,374 19 1,123 33 385 39 9,184 53 

Mid- to Late-Seral 

Open Canopy 

Conifer and 

Conifer/Hardwood   

  341 55   226 78  77 83   942 88 

Early-Seral Conifer 

and 

Conifer/Hardwood  

  693 29   321 49 117 55 2,230 73 

Non-Forested Areas  303 27 185 35 75 40 1,299 59 

Hardwood  304 8 212 14 81 19 1,699 29 

 *Includes the area of potential effect for hazard tree removal. 
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Reforestation and Release 

Approximately 51 percent of the acres of conifer forest type that burned with greater than 90 percent 

basal area mortality within the project area are in treatment units that would have reforestation and release 

activities with this alternative. Additional areas are proposed for reforestation activities with this 

alternative; however, as with Alternative 2, areas of snag retention and other areas avoided during site 

preparation activities would not be reforested, leaving a mixture of treated and untreated areas throughout 

and between these units.  

Cumulative Effects of Alternative 4 

If it is assumed that every acre of conifer forest types on private land are likely to be impacted with post-

fire treatment, the cumulative impact of Alternative 2 with the likely maximum potential treatment on 

private land is likely to result in activities on approximately 54 percent of the acres for all vegetation 

types and fire severities combined within the analysis area. Combining reforestation and release 

treatments across all land ownerships within the analysis area, a minimum of 36 percent of the fire area 

that burned with greater than 50 percent basal area would not have additional reforestation or release 

efforts.  

With the combination of treatments with Alternative 4 and treatments on private land, it is expected that 

approximately 10,542 acres, 11 percent of the analysis area, would be retained in patches of untreated 

conifer forest types that burned at greater than 90 percent basal area mortality. The largest untreated 

would be reduced in size to approximately 1,954 acres. Alternative 4 would further break up larger 

patches retained in Alternative 2 maintaining the number of patches greater than 500 acres in size with no 

treatment at four, with one patch greater than 560 acres. Table 3V.12 displays the patch size distribution in 

conifer forest types that burned at greater than 90 percent basal area mortality that would remain untreated 

with Alternative 4. Patch size and distribution with this alternative would be closer to what would have 

occurred within NRV for this conifer forest type under an active fire regime.  

Table 3V.12 Patch Size Distribution for Untreated Areas of Greater than 90 Percent Basal Area 

Mortality in Conifer Forest Types Across the Project Area with Alternative 2 

Patch Size Number of Patches Total Acres 

Less than 1 Acre 1,235     310 

1 to less than 10 Acres     342  1,089 

10 to less than 100 Acres      89  2,902 

100 to less than 500 Acres      11  2,703 

Greater than 500 Acres       4  3,538 

Total 1,681 10,542 

 

Direct and Indirect Effects of Alternative 5 

The amount of salvage and site preparation work would remain the same as under Alternative 2 with this 

alternative, and therefore effects of those activities would be the same as described for Alternative 2. 

Reforestation and Release 

Herbicide release treatments would be restricted to radial release only. Less than a five-foot radius is 

ineffective to allow for conifer seedling development (McDonald & Fiddler, 1989). With radial-only 

herbicide treatments, shrub levels throughout the stands are likely to be similar to the hand treatments, 

though shrub competition adjacent to seedlings may be slightly reduced. This is because, more than any 

other treatment, herbicide tends to kill the plant, not just the top (McDonald & Fiddler, 2010). Therefore, 
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radial release with herbicide is likely to be more effective than manual grubbing alone, but establishment 

of conifer forest is still expected to be reduced compared to Alternative 2. Shrub competition in the stands 

are likely exceed 30 percent within two to three years and to continue to cause increased moisture stress 

resulting in reduced growth for conifer seedlings (McDonald & Fiddler, 2010). Even small amounts of 

shrub cover have been shown to markedly restrict tree growth and health (Oliver, 1984). Shainsky and 

Radosevich (1986) found that even with a reduction of 75 percent of the existing greenleaf manzantita, 

rapid regrowth by the remaining 25 percent quickly equaled the competitive effect of the 75 percent 

removed.  

It is also expected that because of increased shrub competition, mortality levels for planted seedlings will 

be higher under this alternative compared to Alternative 2, leaving some areas understocked compared to 

desired conditions. Compared to Alternative 3 the proportion of understocked areas is likely to be lower, 

however, because of higher planting densities.  

Cumulative Effects of Alternative 5 

Cumulative effects are expected to be similar to those described for Alternative 2 except that changes to 

vegetation trajectory would be reduced with fewer areas maintained as conifer forest type into the future 

on National Forest System lands due to less intensive release treatments.  

Watersheds  

Hydrology 

Affected Environment 

Climate 

Average annual precipitation ranges from approximately 40-70 inches, depending on elevation. The 

majority of precipitation falls between October and April, although localized thunderstorms can occur 

during the summer. The lower elevations in the project area receive precipitation mainly in the form of 

rain, while precipitation at higher elevations generally falls as snow, although rain-on-snow events can 

occur. Snowpack depth generally ranges from 5-15 feet. Elevation within the project area ranges from 

approximately 2,000 to 7,000 feet.  

Hydrologic Unit Codes 

Watersheds in the King Fire are delineated in accordance with the national watershed classification 

system set forth by the US Geological Survey (USGS, 2013). This system is a spatial hierarchy of eight 

nesting watershed size classes ranging from very large (greater than 100,000,000 acres) to very small 

(less than 2,000 acres). This classification system uses the term Hydrologic Unit Code (HUC) to describe 

watershed size classes (see Table 3W.1). They are called HUC levels and are numbered in order from one 

to eight in descending size class. These codes are used as watershed identifiers. Each HUC level code is a 

two-digit number that ties to a watershed size and name. For example, HUC Level 1 is a two-digit code 

whereas as HUC Level 5 is a 10-digit code (See Table 3W.2). The term “watershed” is often used 

generically across a range of HUC levels, even though each HUC level has a specific name. For the 

remainder of this report, the term “watershed” refers to HUC Level 7, as cumulative effects analysis is 

performed at the HUC7 level. The King Fire occurred within all or part of 33 HUC7 watersheds (See 

Table 3W.2, and Figure 3W.1). The size each of each HUC7 and the percentage that was within the King 

Fire perimeter is presented in Table 3W.3. 
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Table 3W.1 Hydrologic Unit Code (HUC) Classification System 

HUC Level HUC Name HUC Size (acres) 

1 Region 100,000,000 (average) 

2 Subregion 10,000,000 (average) 

3 Basin 7,000,000 (average) 

4 Subbasin 450,000 (average) 

5 Watershed ~40,000-250,000 

6 Subwatershed ~10,000-40,000 

7 Drainage ~2,000-10,000 

8 Subdrainage ~Less than 2,000 

 

       

Table 3W.2 Hydrologic Unit Codes (HUCs) for 5th, 6th, and 7th Field Watersheds in which 

the Fire Burned. These codes are used as identifiers for each watershed. 

HUC5 

 

HUC6 HUC7 

Upper Middle Fork 

American River 

(1802012801) 

Headwaters Middle 

Fork American 

River 

(180201280101) 

French Meadows Reservoir  

(18020128010105) 
Middle Fork American River – Chipmunk Creek 

(18020128010106) 

Rubicon River 

(1802012802) 

Middle Rubicon 

River 

(180201280202) 

Rubicon River – Hell Hole Reservoir  

(18020128020206) 

South Fork Rubicon 

River 

(180201280203) 

Upper Gerle Creek 

(18020128020302) 

 Gerle Creek 

(18020128020303) 

 Lower South Fork Rubicon River 

(18020128020305) 

Long Canyon Creek 

(180201280204) 

South Fork Long Canyon Creek 

(18020128020401) 

North Fork Long Canyon Creek 

(18020128020402) 

Wallace Canyon 

(18020128020403) 

 Middle Long Canyon 

(18020128020404) 

 Pilot Creek 

(180201280205) 

 

Pilot Creek – Stumpy Meadows Reservoir 

(18020128020501) 

Lower Pilot Creek 

(18020128020502) 

 Lower Rubicon 

River 

(180201280206) 

Rubicon River – Ellicott Bridge 

(18020128020601) 

Rubicon River – Stony Creek 

(18020128020602) 
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HUC5 

 

HUC6 HUC7 

Rubicon River – Leonardi Spring 

(18020128020603) 

Rubicon River – Pigeon Roost Canyon 

(18020128020604) 

Big Grizzly Canyon 

(18020128020605) 

 South Fork 

American River – 

Alder Creek 

(1802012903) 

South Fork 

American River – 

Pacific House 

(180201290302) 

South Fork American River – Brockliss Canyon 

(18020129030204) 

Soldier Creek 

(18020129030205) 

 South Fork American River – Fresh Pond Ravine 

(18020129030206) 

Silver Creek 

(1802012904) 

Union Valley 

Junction 

(180201290402) 

Little Silver Creek 

(18020129040205) 

South Fork Silver 

Creek 

(180201290403) 

South Fork Silver Creek – Junction Reservoir 

(18020129040303) 

Lower Silver Creek 

(180201290404) 

Silver Creek – Camino Reservoir 

(18020129040401) 

Onion Creek 

(18020129040402) 

 Lower Silver Creek 

(18020129040403) 

 South Fork 

American River – 

Chile Bar 

(1802012905) 

Rock Creek 

(180201290501) 

Whaler Creek 

(18020129050101) 

 One Eye Creek 

(18020129050105) 

 South Fork 

American River – 

Chile Bar 

(180201290503) 

Headwaters Slab Creek 

(18020129050301) 

 Brush Creek 

(18020129050302) 

 Lower Slab Creek 

(18020129050303) 

 South Fork American River – Slab Creek 

Reservoir 

(18020129050304) 

Long Canyon – South Fork American River 

(18020129050305) 

Upper Chile 

(18020129050307) 
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Figure 3W.1 HUC7 Watersheds in which the King Fire Burned 
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Table 3W.3 Total Acres of Each HUC7 and Total Acres and Percent of 

Each HUC7 Within the Fire Perimeter 

HUC7 

HUC7 

Total Area 

(acres) 

HUC7 

Within Fire  

(acres) 

HUC7 

Within Fire 

(%) 

Big Grizzly 6,222 2,252 52 

Brush Creek 5,215 5,215 100 

French Meadows Reservoir 6,222 58 1 

Gerle Creek 7,137 150 2 

Headwaters Slab Creek 8,697 6,431 74 

Little Silver Creek 8,581 151 2 

Long Canyon – South 

Fork American River 

2,871 4 <1 

Lower Pilot Creek 9,823 234 2 

Lower Silver Creek 6,646 6,320 95 

Lower Slab Creek 5,496 5,297 96 

Lower South Fork Rubicon River 6,044 2,049 34 

Middle Fork American River – 

Chipmunk Creek 
7,285 15 <1 

Middle Long Canyon 6,142 762 12 

North Fork Long Canyon Creek 4,197 676 16 

One Eye Creek 4,523 7 <1 

Onion Creek 3,351 2,944 88 

Pilot Creek – Stumpy Meadows 

Reservoir 
9,562 4,823 50 

Rubicon River – Ellicott Bridge 7,966 7,403 93 

Rubicon River – Hell Hole Reservoir         11,268 777 7 

Rubicon River – Leonardi Springs 7,140 7,139 100 

Rubicon River – Pigeon Roost Canyon 7,077 4,824 68 

Rubicon River – Stoney Creek 7,305 5,740 79 

Silver Creek – Camino Reservoir         12,344 10,152 82 

Soldier Creek 3,563 3,293 92 

South Fork American River – 

Brockliss Canyon 
        11,082 1,056 10 

South Fork American River – Fresh 

Pond 
7,026 4,667 66 

South Fork American River – Slab 

Creek Reservoir 
6,722 4,473 67 

South Fork Long Canyon Creek 7,121 4,442 62 

South Fork Silver Creek – Junction 

Reservoir 
11,521 <1 <1 

Upper Chile 8,306 <1 <1 

Upper Gerle Creek 7,941 39 <1 

Wallace Canyon 8,353 5,957 71 

Whaler Creek 8,306 61 1 
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Eleven of the 33 watersheds had 2 percent or less of their total area impacted by the fire, and therefore 

were not analyzed due to the small acreage within the fire perimeter. In addition, the Onion Creek 

Watershed was excluded from analysis as it contains no Forest Service land and therefore has no proposed 

activities under this project. The following watersheds were excluded from further analysis: 

 French Meadows Reservoir 

 Gerle Creek 

 Little Silver Creek 

 Long Canyon – South Fork American River 

 Lower Pilot Creek 

 Middle Fork American River – Chipmunk Creek 

 One Eye Creek 

 Onion Creek 

 South Fork Silver Creek – Junction Reservoir 

 Upper Chile 

 Upper Gerle Creek 

 Whaler Creek 

Streams 

There are perennial (year-round flow), intermittent (seasonal flow), and ephemeral (precipitation or 

snowmelt induced flow) stream channels within each HUC7 in the King Fire area (Table 3W.4). 

Table 3W.4  Miles of Perennial, Intermittent, and Ephemeral Streams Within the 

King Fire Area on Forest Service Land Within Each HUC7 

HUC 7 
Perennial 

(miles) 

Intermittent 

(miles) 

Ephemeral 

(miles) 

Total 

(miles) 

Big Grizzly Canyon 3.3 1.3 6.4 11.0 

Brush Creek 9.1 5.9 42.6 57.6 

Headwaters Slab Creek 1.8 3.5 7.2 12.5 

Lower Silver Creek 5.3 6.5 43.6 55.4 

Lower Slab Creek         11.4 7.6 38.2 57.2 

Lower South Fork Rubicon River 3.3 2.2 10.6 16.1 

Middle Long Canyon 2.1 0.3 3.9 6.3 

North Fork Long Canyon Creek 0.3 1.4 2.9 4.6 

Pilot Creek – Stumpy Meadows 

Reservoir 
0.1 1.6 4.5 6.2 

Rubicon River – Ellicott Bridge 2.4          11.9 18.1 32.4 

Rubicon River – Hell Hole 

Reservoir 
0.8 0 1.4 2.2 

Rubicon River – Leonardi Spring 5.7          12.1 43.6 61.4 

Rubicon River – Pigeon Roost 

Canyon 
3.3 9.0 34.9 47.2 

Rubicon River – Stony Creek         10.9 6.6 31.7 49.2 

Silver Creek – Camino Reservoir 6.1 9.2 46.1 61.4 

Soldier Creek 2.0 7.0 9.5 18.5 
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HUC 7 
Perennial 

(miles) 

Intermittent 

(miles) 

Ephemeral 

(miles) 

Total 

(miles) 

South Fork American River – 

Brockliss Canyon 

0.4 2.2   5.4   8.0 

South Fork American River – Fresh 

Pond Ravine 

1.3 6.5 25.5 33.3 

South Fork American River – Slab 

Creek Reservoir 

2.2 7.6 38.0 47.8 

South Fork Long Canyon Creek 3.0 5.0 15.0 23.0 

Wallace Canyon 7.0 5.9 12.9 25.8 

 

Riparian Zones 

Riparian zone widths are set forth by the Sierra Nevada Forest Plan Amendment Record of Decision 

(SNFPROD) of 2004 and are subject to specific Riparian Conservation Objectives (RCOs) and applicable 

Standards & Guidelines (S&Gs). A detailed description of these RCOs and S&Gs is provided in the 

Riparian Conservation Objectives Consistency Report, Appendix I. Within the RCAs, near-stream 

riparian buffers were created that include mechanical exclusion zones, as displayed in Table 2.14 in 

Chapter 2 of this EIS. Table 3W.5 shows the acres of RCA and riparian buffers present within each 

HUC7. 

Table 3W.5 Acres of RCA and Riparian Buffers on Forest Service Land 

Within the Project Area 

HUC7 RCA (acres) 
Riparian 

Buffer 

(acres) 

Big Grizzly Canyon 314 36 

Brush Creek 2,128 300 

Headwaters Slab Creek 342 65 

Lower Silver Creek 2,664 223 

Lower Slab Creek 2,025 305 

Lower South Fork Rubicon River 617 72 

Middle Long Canyon 87 8 

North Fork Long Canyon Creek 77 27 

Pilot Creek – Stumpy Meadows Reservoir 170 12 

Rubicon River – Ellicott Bridge 1,747 224 

Rubicon River – Hell Hole Reservoir 43 2 

Rubicon River – Leonardi Spring 2,930 278 

Rubicon River – Pigeon Roost Canyon 2,173 224 

Rubicon River – Stony Creek 1,767 296 

Silver Creek – Camino Reservoir 2,650 187 

Soldier Creek 625 99 

South Fork American River – Brockliss Canyon 233 34 

South Fork American River – Fresh Pond Ravine 1,549 123 

South Fork American River – Slab Creek Reservoir 2,254 217 

South Fork Long Canyon Creek 666 187 

Wallace Canyon 938 232 
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Riparian vegetation is generally only present adjacent to streams and other wet areas, while the outer 

RCAs are dominated by upland vegetation and have upland hydrologic dynamics. It is unlikely that these 

outer areas have extended periods of soil saturation or effectively function as riparian zones.  

Riparian zones burned at various intensities throughout the project area. At areas that burned at high 

intensity, most if not all riparian vegetation and large woody debris burned completely, and large wood 

even within stream channels was often consumed. See the section below on “Post-Fire Watershed 

Conditions” for further description and pictures of current conditions within RCAs. 

Beneficial Uses of Water 

This project falls under the jurisdiction of the California Regional Water Quality Control Board, Central 

Valley Region (CVRWQCB), which has established beneficial uses for surface water bodies in the Fourth 

Edition of the Water Quality Control Plan (Basin Plan) for the Sacramento River and San Joaquin River 

Basins (2007). The project area is within both the Middle Fork of the American River Watershed and the 

South Fork of the American River Watershed. A detailed description of the beneficial uses of water is 

provided in the Riparian Conservation Objectives Consistency Report, Appendix I.   

Post-Fire Watershed Condition 

The fire resulted in a range of both soil and vegetation burn severities. Soil burn severity is a measure of 

the effect of ground heat as a fire burns across a landscape, and is not the same as vegetation burn 

severity. Vegetation burn severity measures both vegetation canopy mortality and vegetation basal area 

mortality resulting from wildfire. For the remainder of this report “burn severity” will refer to “soil burn 

severity” unless otherwise noted. Table 3W.6 lists percent of unburned, low, moderate, and high soil burn 

severities in each HUC7 watershed. Table 3W.5 focuses on only RCAs.  

Low Burn Severity Areas 

Post-fire conditions in areas that burned at low severity are similar to unburned areas. Some groundcover 

and vegetation was burned; however, exposure of bare soil is limited, and erosion and sediment transport 

to streams has been minimal since the fire ended. In general, riparian zone vegetation was not impacted in 

areas of low burn severity. See Figure 3W.2 for an example of low burn severity. 
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Table 3W.6 Burn Severity Within HUC7 Watersheds 
Unburned and Low-severity Areas Were Lumped Together as They Have Similar Watershed Response 

HUC 7 

Total Area 

within Fire 

(acres) 

Unburned + 

Low (%) 

Moderate 

(%) 

High 

(%) 

Big Grizzly Canyon 2,253 20 28 52 

Brush Creek 5,215 55 25 20 

Headwaters Slab Creek 6,431 61 20 19 

Lower Silver Creek 6,320 64 25 11 

Lower Slab Creek 5,298 93 5 2 

Lower South Fork Rubicon River 2,048 88 9 3 

Middle Long Canyon 762 93 5 2 

North Fork Long Canyon Creek 676 83 16.9 0.1 

Pilot Creek – Stumpy Meadows 

Reservoir 

4,826 47 27 26 

Rubicon River – Ellicott Bridge 7,402 27 25 48 

Rubicon River – Hell Hole 

Reservoir 
776 80 15 5 

Rubicon River – Leonardi Spring 7,139 16 29 55 

Rubicon River – Pigeon Roost 

Canyon 

4,824 65 20 15 

Rubicon River – Stony Creek 5,738 40 23 37 

Silver Creek – Camino Reservoir 10,150 74 16 10 

Soldier Creek 3,292 49 30 21 

South Fork American River – 

Brockliss Canyon 

1,055 52 37 11 

South Fork American River – Fresh 

Pond Ravine 

4,667 60 28 12 

South Fork American River – Slab 

Creek Reservoir 

4,472 72 19 9 

South Fork Long Canyon Creek 4,436 72 23 5 

Wallace Canyon 5,956 15 43 42 
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Figure 3W.2 Example of Low Burn Severity 

Riparian vegetation has been minimally disturbed, groundcover is present, and 

green and brown pine needles remain on the trees. 

  

 

Moderate Burn Severity Areas 

Areas of moderate burn severity often had existing groundcover consumed; however, not all pine needles 

and leaves were completely burned. In these areas, needle cast since the fire has increased groundcover, 

which has moderated the risk of post-fire soil erosion. Erosion and sediment deposition to streams have 

been observed in these areas, but has not been as widespread or severe as in areas of high burn severity. 

Some damage to riparian vegetation occurred; however, damage is patchy and not widespread. 

Resprouting riparian vegetation has been observed at many locations. See Figure 3W.3 for an example of 

moderate burn severity. 
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Figure 3W.3 Example of Moderate Burn Severity 

Riparian vegetation has been consumed in some areas, but is present in other areas.  Some pine needles 

have fallen to the ground and provided groundcover, while others remain on the trees. 

 

 

 

High Burn Severity Areas 

In areas that burned at high severity, all or nearly all soil organic matter and soil cover was consumed, 

which resulted in extensive areas of bare ground highly susceptible to erosion. In areas where leaves and 

pine needles were consumed, there is no potential for future groundcover from needles and leaves falling 

to the ground (referred to as “needle cast”).  As most if not all leaves and pine needles were consumed, 

there is no potential for future groundcover from needles and leaves falling to the ground (referred to as 

“needle cast”). With the occurrence of multiple precipitation events since the fire, rill erosion and 

sediment deposition in streams is present in many areas. Sediment deposition of up to two feet has been 

observed in some streams, and pools in these locations are nearly or completely full of sediment. RCAs 

that burned at high intensity had all groundcover, riparian vegetation, and coarse and fine woody debris 

consumed. Woody material within the stream channel was often consumed in areas that burned at high 
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intensity. Resprouting riparian vegetation has been observed at many locations. See Figure 3W.4 for an 

example of high burn severity. 

Figure 3W.4 Example of High Burn Severity 

All groundcover and riparian vegetation have been consumed and little to no pine needles remain on the 

trees.  Instream large woody debris was partially or fully consumed throughout the channel. Note the 

sediment deposition within the stream channel as well as the large density of standing trees and potential 

for future high ground fuel accumulations. 

 

 

 

Applicable Laws, Regulations, and Standards 

Clean Water Act of 1948 (as amended in 1972 and 1987): establishes as Federal policy the control of 

point and nonpoint pollution and assigns to the States the primary responsibility for control of water 

pollution. Compliance with the Clean Water Act by National Forests in California is achieved under State 

law (see below). 

The California Water Code: consists of a comprehensive body of law that incorporates all State laws 

related to water, including water rights, water developments, and water quality. The laws related to water 

quality (sections 13000 to 13485) apply to waters on National Forests and are directed at protecting the 

beneficial uses of water. Of particular relevance is section 13369, which deals with nonpoint-source 

pollution and Best Management Practices (BMPs). 
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The Porter-Cologne Water Quality Act (as amended in 2006): is included in the California Water Code. 

This act provides for the protection of water quality by the State Water Resources Control Board and the 

Regional Water Quality Control Boards, which are authorized by the US Environmental Protection 

Agency to enforce the Clean Water Act in California. 

National Forest Management Act 1976: recognizes the fundamental need to protect and, where 

appropriate, improve the quality of soil, water, and air resources. With respect to water and soils, the 

National Forest Management Act requires that the Forest Service manage lands so as not to impair their 

water quality and long-term soil productivity. Further, activities must be monitored to ensure that 

productivity is protected. This law led to subsequent regulation and policy to execute the law at various 

levels of management.  

The Sierra Nevada Forest Plan Amendment (SNFPA): the Record of Decision (ROD) for the 2004 SNFPA 

includes standards and guidelines that apply to the 10 Sierran forests for management of riparian 

conservation areas. SNFPA S&Gs require the Forest Service to analyze potential effects of management 

activities proposed for RCAs prior to implementation.  

Eldorado National Forest Land and Resource Management Plan (LRMP): include standards and 

guidelines that apply to specific activities. LRMPs may not be less protective of riparian resources than 

the SNFPA. 

Regional Water Quality Control Boards: are the primary regulatory agencies for water quality in 

California. This project falls under the jurisdiction of the Central Valley Regional Water Quality Control 

Board. Each Regional Board has a Basin Plan that includes identified beneficial uses and water quality 

objectives (standards) for water bodies within each region. Basin Plans may include prohibitions of 

pollutant discharges and are incorporated into the California Water Code. As such, Basin Plans are 

enforceable laws. Regional Boards may establish Timber Waivers that regulate vegetation management 

activities on National Forests. Timber Waivers include conditions and requirements for reporting and 

monitoring. To be eligible for coverage under this waiver, the project must meet the definition of timber 

harvest activities and comply with all of the applicable eligibility criteria and conditions. Eligibility 

criteria for a Timber Waiver are: 

 USFS has conducted a multi-disciplinary review of the timber harvest proposal, including review 

by watershed specialists, and has specified BMPs and additional control measures as needed in 

order to assure compliance with applicable water quality control plans. 

 USFS has conducted a Cumulative Watershed Effects (CWE) analysis and included specific 

measures needed to reduce the potential for CWEs in order to assure compliance with applicable 

water quality control plans. 

 USFS has allowed the public and other interested parties reasonable opportunity to comment on 

and/or challenge individual timber harvest proposals. 

The Forest Service Manual (FSM): provides agency guidance for salvage harvests and protection of 

riparian areas. Directives for salvage sales are included in FSM 2435. Directives for riparian area 

management are provided in FSM 2526, which requires that riparian areas shall be managed under the 

principle of multiple-use and sustained-yield, with emphasis on protection and improvement of soil, 

water, and vegetation. Directives for water-quality management are provided in FSM 2532, which 

requires that BMPs be applied to all management activities.  

Environmental Consequences 

Effects Analysis Methodology 

The direct, indirect, and cumulative impacts of the proposed action and four alternatives were evaluated 

using the following methodology. 
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Assumptions: 

 BMPs would be implemented and effective. 

 An abnormally large and/or intense precipitation or snowmelt event or a future fire would result 

in damage to the watershed regardless of burn intensity or treatment activities. 

 Assumptions for ERA analysis are described in Appendix J. 

Data Sources: 

 Satellite Imagery: LiDAR, Worldview. 

 Burned Area Emergency Response Program: soil burn severity assessment. 

 CalFire: private land Timber Harvest Plans. 

 Geographic Information Systems (GIS): national- and forest-level databases. 

 Best Management Practices: assessment of BMP effectiveness between 1990 and 2013 on the 

Eldorado National Forest (ENF). 

 Forest Service Land Management Database: Forest Service Activity Tracking System (FACTS). 

 Forest Service Planning Activities: Schedule of Proposed Actions (SOPA). 

Indicators: 

 Water Quality: water temperature, erosion and sedimentation, herbicides and dust palliatives. 

 Stream Condition: stream channel stability and large woody debris, streamflow. 

 Fuel loading: groundcover, future fuel loading and reburn potential. 

 Cumulative Watershed Effects (CWEs): HUC7 Equivalent Roaded Acres (ERA). 

Methodology/Models: 

 Field Evaluation – many proposed treatment units, streams, and RCAs were evaluated by a 

hydrologist, soil scientist and technicians, aquatic biologist, and/or botanist. Due to time 

restrictions and the large project area, not all proposed treatment units or RCAs were visited.  

 Literature Review – a thorough review of the literature was conducted on the impacts of the 

proposed actions to hydrologic resources. 

 GIS Analysis – GIS was used for spatial analysis, including use of satellite imagery and access to 

forest databases. 

 Monitoring – A review of BMP monitoring results on the ENF was conducted. These results were 

useful in predicting the impacts of management activities and associated BMPs on hydrologic 

resources. 

 Cumulative Watershed Effects Model – The ERA method is used by the Pacific Southwest 

Region of the FS to assess cumulative watershed effects of the alternatives. See Appendix J for a 

detailed explanation of the ERA model. 

Analysis Area:  

 Direct Effects: King Fire perimeter (minus the section on the Tahoe National Forest). 

 Indirect Effects: King Fire perimeter (minus the section on the Tahoe National Forest) plus five 

miles downstream. This downstream distance was chosen as impacts to streams in response to 

project activities would be expected to dissipate and become negligible within this distance. 

 Cumulative Effects: HUC7 Watershed. The HUC7 Watershed analysis area was chosen as it is the 

scale at which cumulative impacts are most likely observable, and it is the scale required for the 

CWE model. 
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Potential Effects of Proposed Activities 

Water Quality 

Erosion and Sedimentation 

The impacts of salvage logging on erosion and sediment transport have been the subject of much debate 

(McIver & Star, 2001; Beschta et al., 2004; Peterson et al., 2009). Increased sediment transport from 

salvage logging has been documented by multiple studies. Silins et al. (2009) found that post-fire logging 

created more sediment transport networks compared to areas that burned but were not logged, which is 

supported by the results of Wagenbrenner et al. (2015). Conversely, Chou et al. (1994) and McIver and 

Star (2001) detected no difference in sediment output between logged and unlogged burned areas, which 

they suggested was because sediment contributed by logging was overwhelmed by sediment produced 

from the fire itself. Peterson et al. (2009) suggested that because post-fire logging takes place in areas 

where the canopy and soil have already been modified, it is reasonable to conclude that logging would not 

add significantly to the already altered landscape.  

Use of heavy equipment in logging operations can result in soil compaction, the degree of which is 

dependent upon site conditions such as soil moisture content and operational practices (Ares et al., 2005; 

Moore & Wondzell, 2005; Cambi et al., 2015). As soils become compacted, the amount of water that can 

infiltrate the soil is reduced (Elliot, 1999), which can increase surface runoff, erosion, and stream 

sediment delivery. Soil displacement can occur as heavy equipment moves though logging units 

(particularly while turning) as well as when logs are dragged across the ground (often referred to as 

“endlining”). Soil displacement can cause ruts that concentrate surface runoff and increase erosion and 

sediment delivery. Ground-based logging systems cause more compaction than skyline or helicopter 

logging systems (McIver & Star, 2001; Beschta et al., 2004). Soil compaction can be minimized by using 

low-ground-pressure equipment and operating equipment on dry soils.  

Groundcover is an important factor in reducing erosion and sedimentation from logging operations. The 

presence of even a thin litter layer can substantially reduce soil erosion (Powers, 2002). Salvage logging 

can increase soil groundcover by producing slash material that remains after logging has been completed, 

which creates roughness and promotes infiltration (Shakesby et al., 1996; Peterson et al., 2009; Smith et 

al., 2011). Wagenbrenner et al. (2015) found that adding slash to skid trails increased total groundcover by 

20 to 30 percent and reduced sediment yield by 5-50 times compared to untreated skid trails. 

Forest roads can impact watershed hydrology by concentrating and channelizing surface and subsurface 

flow, which can result in increased sediment delivery to streams (Foltz, 1995; Luce & Black, 1999). 

Roads are widely recognized as the largest source of erosion and sedimentation from forest practices 

(USDA Forest Service, 2001; Akbarimehr & Haghdi, 2012). Soil erosion from roads is often greatest 

during the first year or two following construction, before cut banks have revegetated and stabilized, 

which must be considered when constructing or reconstructing roads for post-fire logging (Peterson et al. 

2009). Road treatments such as covering roads with gravel (Brown et al., 2013, 2015) can significantly 

reduce road erosion and sediment delivery to streams.  

The effectiveness of BMPs in reducing sediment delivery to streams from road construction and use, and 

logging practices in general, has been well documented (Vowell, 2001; Wallbrink & Croke, 2002; Rashin 

et al., 2006; McBroom et al., 2008; Wear et al., 2013). On the ENF, monitoring and evaluation of BMPs 

implemented from 1990-2013 indicate generally high levels of BMP effectiveness (See Table 3W.7). 
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Table 3W.7 Results of Random Effectiveness Monitoring of BMPs Implemented 

Between 1990 and 2013 on the Eldorado National Forest 

BMP 

Form 
Activity Monitored 

Evaluations 

(#) 

Effectiveness 

(%) 

E08 Road Surface, Drainage, and Slope Protection 17 88 

E09 Stream Crossings 14 77 

E10 Road Decommissioning 3 66 

E11 Control of Sidecast Material 14 100 

E12 Servicing and Refueling 4 100 

E13 In-Channel Construction Practices 9 100 

E14 Temporary Roads 50 100 

E15 Rip Rap Composition 6 100 

E16 Water Source Development 3 66 

E17 Snow Removal 8 100 

E20 Protection of Roads During Wet Periods 6 83 

F25 Prescribed Fire 23 96 

T01 Streamside Management Zones 75 81 

T02 Skid Trails 60 97 

T03 Suspended Yarding 12 92 

T04 Landings 121 96 

T05 Timber Sale Administration 17 59 

T06 Special Erosion Control and Revegetation 26 100 

T07 Meadow Protection 18 100 

V28 Vegetation Manipulation 8 100 

V29 Revegetation of Disturbed Surface Areas 1 100 

 

Water Temperature 

Stream water temperature is greatly influenced by shade from vegetation (Rutherford, 2004). Multiple 

studies have documented increased stream temperature following timber harvest due to removal of 

vegetation that provided shade to the stream (Bartholow et al., 2000; Anderson et al,. 2007; Janisch et al., 

2012). Kibler et al. (2013) found significantly higher stream temperatures in logged versus unlogged plots 

along four streams in Oregon, but did not find differences in cumulative stream temperature effects at the 

catchment scale.  

Herbicides and Dust Palliatives 

Herbicides are commonly used following logging activities and reforestation. Herbicides can impact 

water quality if they reach streams or other water features, which could potentially occur following 

rainfall and subsequent runoff, or from an accidental spill.  

This project proposes use of glyphosate. Glyphosate tends to bind readily and strongly to soil particles, 

does not leach through most soil types, mostly (~90%) decomposes to its natural components within 

approximately six months, and does not bioaccumulate (SERA, 1997; 2003). Monitoring results, based on 

more than 150 surface water samples taken at locations in National Forests in California between 1991 

and 2002, indicate that glyphosate applied by ground application seldom reached surface water even with 

“no spray” buffer widths as narrow as 10 feet (Bakke, 2001; Frazier & Grant, 2003). The highest 

concentration of glyphosate measured by the USFS in Region Five since 1991 was less than 30 

micrograms per liter (ug/L), while the Maximum Contaminant Level (MCL), as set by the EPA, for 

glyphosate for human health is 700 ug/L. In addition, approximately 99 percent of the stream samples 
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tested had concentrations less than the laboratory detection limit (1 to 25 ug/L). The few instances where 

glyphosate has been detected in surface water have almost always been traced to accidental spills directly 

into a stream, the intentional spraying of the stream surface, or the spraying of vegetation on the 

streambank or on gravel bars in the channel (Bakke, 2001). Additionally, herbicide monitoring for 

glyphosate in surface water on the ENF between 1993 and 2007 showed no detection of glyphosate in any 

of the 29 samples collected (Markman, 2008).  

Dust palliatives such as magnesium chloride (MgCl2) or lignin sulfonate are commonly combined with 

water and used to reduce dust on unpaved roads generated by logging trucks. These palliatives have 

potential to impact water quality if transported to streams. Goodrich et al. (2009) monitored stream 

chemistry in 16 streams in the Rocky Mountains upstream and downstream of unpaved roads on which 

magnesium chloride had been applied. They found that 8 of the 16 streams monitored had statistically 

significant downstream increases in both magnesium and chloride concentrations, as well as other ions 

and compounds commonly found in dust palliatives such as sodium, calcium, and sulfate. However, the 

concentrations detected were below those reported to adversely affect aquatic organisms.  

Stream Condition 

Channel Stability and Large Woody Debris  

Salvage logging can remove trees that would otherwise fall into the stream channel, which can impact 

streambank stability. In areas that burned at high intensity, falling snags are the only source of large 

woody debris (LWD) recruitment until new trees grow large enough to fall into streams (Reeves 2006), 

which may take decades to centuries (Beechie, 2000). Large down wood within riparian zones is also 

important as it provides habitat (Bisson et al., 2003; Dunham, 2003) and traps fine sediment before it 

erodes into stream channels (Wondzell & King, 2003). Following high intensity burns in riparian areas, 

the removal of streamside vegetation and groundcover leaves the area susceptible to increased overland 

flow, which can concentrate flow and accelerate velocity that results in increased bank erosion and 

impacts to stream channel stability. Salvage logging has potential to reduce overland flow and thus 

increase channel stability by increasing groundcover and dropping and leaving large trees on the ground 

as well as in or adjacent to the stream channel that could otherwise take years to fall. 

Streamflow 

Removal of vegetation has potential to impact streamflow (Scherer & Pike, 2003; Moore & Wondzell, 

2005). Removal of live vegetation decreases water use due to reduction in transpiration and can thus 

increase water yield; however, the impacts are generally not detectible unless 20 to 40 percent of a 

watershed is harvested (Peterson et al., 2009). Changes to water yield are generally greatest in the first 

year following vegetation removal, then decrease over time as vegetation recovers. Because salvage 

logging generally removes trees that are already dead, it is not likely that removal of dead trees would 

further impact any changes to water yield (Peterson et al., 2009). Peak flow rates can also increase after 

logging activities due to increased overland flow. In burned landscapes, increased groundcover from 

logging activities can reduce peak streamflows by increasing surface roughness and infiltration (Smith et 

al., 2011).  

Fuel Loading 

High surface fuel loading can occur in burned areas as snags fall to the ground. Accumulation of these 

snags on the ground surface can lead to high “reburn potential” which can impact vegetation, soils, 

watershed functions, and aquatic ecosystems (DeBano et al., 1998; Brown et al., 2003; Peterson et al., 

2009; Johnson et al., 2013). Under severe burning conditions, soil organic matter can be removed or 

altered, nutrients volatilized, water-absorbing capacity reduced, and microorganisms killed (Brown et al., 

2003). Burn severity and soil damage is generally greater under large concentrations of coarse woody 

debris (CWD) that burn at high temperatures and for longer periods of time compared to smaller logs 
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(Brown et al., 2003). Salvage logging has potential to minimize the severity and connectivity of soil 

heating from a future wildfire by reducing and scattering fuel concentrations (Brown et al., 2003). 

Peterson et al. (2015) compared fuel accumulation dynamics for up to 27 years across 68 wildfires in 

logged versus unlogged stands that burned at high intensity. They found that, in unlogged stands, woody 

fuel accumulations were lower initially but were greater over time compared to logged stands, and 

concluded that post-fire logging can significantly reduce future ground fuel accumulations. The results of 

Peterson et al. (2015) agree with those of Monsanto and Agee (2008), Keyser et al. (2009), and Ritchie et 

al. (2013). Brown et al. (2003) suggest optimal ranges of coarse woody debris loading of 5-20 tons/acre 

for warm and dry areas, and 10-30 tons/acre for cooler areas, to provide for acceptable risks of future 

wildfire severity while providing quantities necessary for proper levels of soil productivity, soil 

protection, and wildlife habitat. These levels correspond with those suggested by Graham et al. (1994). 

Prescribed Burning 

Prescribed burning occurs under conditions that allow fire to burn at low intensity. These conditions 

include appropriate levels of air temperature and humidity as well as optimal soil and duff moisture 

concentrations. The resulting fire is generally patchy and consumes upper duff layers and small woody 

debris, but does not burn hot enough to cause damage to soil from overheating. Prescribed fire burn plans 

often dictate that lighting would not occur within RCAs in order to minimize impacts to riparian and 

aquatic resources. Short-term impacts such as hydrophobic soils can occur, but due to the low intensity 

and patchiness of prescribed fire, impacts are localized and short-lived. Pile burning can result in 

moderate to severe impacts to soil directly under the burn pile due to extended periods of heating; 

however, piles are spread far enough apart that impacts are generally confined to the footprint of the burn 

pile. 

Riparian Conservation Areas 

Salvage logging of riparian areas has been the subject of much debate (Beschta et al., 2004; Reeves et al., 

2004; Peterson et al., 2009). Logging within RCAs can negatively impact riparian zones due to 

compaction and soil displacement from heavy machinery, and result in increased erosion and sediment 

delivery to streams. Peterson et al. (2009) suggest that short-term effects of salvage logging near aquatic 

systems are mostly negative, and adverse effects of salvage logging to aquatic habitat have been widely 

documented (see the Aquatic Resources section within this EIS for further discussion).  

Conversely, removal of large trees, particularly those that have retained needles, can increase sunlight that 

often stimulates regrowth of riparian vegetation. Riparian vegetation is often resilient even following 

wildfires (Ellis, 2001; Dwire & Kauffman, 2003; Beschta et al., 2004) and resprouting riparian vegetation 

such as willows and sedges is often observed quickly after the fire (note that in the King Fire, resprouting 

vegetation was observed in less than a week of actively burning at multiple riparian zones that burned at 

high intensity). Reeves et al. (2006) suggest that management activities that complement ecosystem 

recovery processes may help minimize long-term damage to aquatic ecosystems, and McIver and Star 

(2001) suggest that post-fire logging can target certain ecological benefits. For example, and as discussed 

above, salvage logging can increase soil groundcover by producing slash material that can reduce erosion 

and sediment delivery to streams (Shakesby et al., 1996; Peterson et al., 2009; Smith et al., 2011) as well 

as reduce reburn potential and resultant impacts to watershed function and aquatic ecosystems (DeBano et 

al., 1998; Brown et al., 2003; Peterson et al., 2009; Johnson et al., 2013).  
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Direct and Indirect Effects of Alternative 1 (No Action) 

Water Quality 

Erosion and Sedimentation 

Ground disturbance from mechanized equipment and associated increases in erosion and sedimentation 

would not occur under Alternative 1. Increased soil erosion and stream sediment delivery would likely 

occur for the next one to seven years as a result of the fire itself, depending on location and burn severity. 

In areas of low burn severity, hydrophobic soils would be localized, and groundcover would recover 

quickly due to litterfall and reestablishment of vegetation.  Erosion and sedimentation from these areas 

would be limited.  Increased erosion and sediment delivery would likely occur from areas of moderate 

burn severity, however recovery of vegetation and groundcover would occur in approximately 2-3 years.  

High-severity burn areas would have the greatest increases in erosion and sediment delivery to streams 

due to more persistent soil hydrophobicity and complete consumption of groundcover.  Groundcover 

would be slow to reestablish as all pine needles and branches were consumed in the majority of areas of 

high burn intensity.  Increased erosion and sediment delivery in areas of high burn severity would be 

expected to persist for up to 7 years, although even longer recovery times are possible in some areas.    

No groundcover treatments would occur under Alternative 1. Without such treatments, increases in 

groundcover would be slower to occur, particularly in areas of high burn severity where all pine needles 

and leaves were consumed. Lack of groundcover treatments in RCAs (but outside of mechanical 

exclusion zones) would be of particular concern to hydrologic resources due to degraded conditions 

currently present in RCAs that burned at high intensity.  Establishment of a dense shrub component 

occurs naturally following wildfires, and this increase in groundcover would minimize erosion and 

sedimentation over time, however it would not provide a substantial increase in groundcover the first few 

years following the fire. 

While ground disturbance from mechanized equipment would not occur under Alternative 1, actions to 

reduce existing erosion would also not occur. Existing disturbances such as old skid trails and landings 

would not occur, nor would treatments of watershed sensitive areas (WSAs). Erosion and sediment 

transport from these areas would continue and likely be exacerbated from the impacts of the fire. Further, 

no road repair or maintenance would occur under Alternative 1, and erosion and sediment delivery to 

streams would continue from roads that are not functioning appropriately.  

Water Temperature 

No impact to water temperature is anticipated under Alternative 1. Due to removal of streamside 

vegetation by the fire, elevated stream water temperatures would likely continue until vegetation becomes 

reestablished. 

Herbicides and Dust Palliatives 

Herbicides and dust palliatives would not be used under the no-action alternative, and there would be no 

potential for impacts to water quality from these chemicals.  

Stream Condition 

Stream Morphology and Large Woody Debris 

Channel stability would increase over time as near-stream vegetation recovers and standing dead trees fall 

in or adjacent to the stream channel. Recovery of channel stability would be slow due to complete or 

near-complete consumption of riparian and streamside vegetation in areas that burned at high intensity. In 

streams with high levels of LWD and an abundance of snags near streams, additional inputs may lead to 

log jams that form dams which would not allow for proper sediment transport and function. Stream 
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channel improvements, including additions of large wood and stabilization of streambanks, would also 

not occur.  

Streamflow 

Streamflow has likely increased due to reduced transpiration and soil water infiltration, increased 

overland flow, and consumption of riparian vegetation and instream LWD that can reduce velocity during 

high streamflows. Peak streamflows in particular have likely increased and would continue to remain high 

until riparian vegetation recovers, soil hydrophobicity declines, and groundcover increases. Streamflow 

would return to within the natural range of variability in one to five years as transpiration increases as 

vegetation recovers, and as overland flow is reduced.   

Fuel Loading 

The no-action alternative would result in high future surface fuel loading both in upland and riparian 

zones throughout the project area, particularly in areas of moderate and high burn severity where dead 

and damaged trees are likely to fall over time. Without use of herbicide, a dense brush component is 

likely, which would further increase surface fuel loading. If a future fire were to occur, areas with large 

surface fuel loading would likely burn at high intensity and soils would be susceptible to widespread 

damage. High surface fuel loading and potential for high burn intensities within RCAs are of particular 

concern with respect to hydrologic and aquatic resources. 

Prescribed Burning 

Prescribed burning would not occur under Alternative 1 and there would be no potential for soil damage 

from prescribed burning activities. However, without prescribed fire treatments in the Rubicon Canyon, a 

dense brush component would likely form. This would make the area susceptible to high burn intensities 

and widespread soil damage in the event of a future wildfire, which would increase sediment delivery to 

the Rubicon River.  

Riparian Conservation Areas 

Logging would not occur within RCAs under Alternative 1, and there would be no potential for ground 

disturbance from heavy machinery. However, treatments to increase groundcover would not occur and 

RCAs that burned at high intensity would remain susceptible to increased erosion and sediment delivery 

to streams. Treatments to obliterate existing disturbances within RCAs would also not occur and these 

areas would continue to route sediment to streams. 

Watershed Sensitive Areas 

Treatments in WSAs would not occur and these areas would continue to be sources of erosion, the extent 

of which has likely been exacerbated as a result of the fire. 

Cumulative Effects of Alternative 1 

CWEs were assessed using the Equivalent Roaded Acres methodology. A detailed description of the 

methodology and results of the analysis is provided in Appendix J. Briefly described, the ERA method 

considers roads as the greatest potential to increase runoff and sediment delivery to streams.  The CWE 

model calculates the percent of a watershed that is covered by the “equivalent” of roads, which is then 

compared to a Threshold of Concern (TOC) above which there is potential for measurable cumulative 

watershed effects. It is important to note that the TOC is not an exact point at which cumulative 

watershed effects will occur, or even that measureable effects will occur at all, it is merely a warning that 

cumulative effects might occur.   

The Risk categories are these:  
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 Low risk of CWE – ERA is less than 50% of TOC 

 Moderate risk of CWE – ERA is between 50% and 80% of TOC 

 High risk of CWE – ERA is between 80% and 100% of TOC 

 Very high risk of CWE – ERA is greater than 100% of TOC   

A summary of the results is presented in Table 3W.8 and Figure 3W.5, which show the number of HUC7 

watersheds that fall within each risk category by Alternative. In 2015, 14 of the 21 watersheds analyzed 

had a very high risk (over the TOC) of CWEs under all alternatives as a result of the fire itself and past 

and present activities on public and private land. In 2016, the number of watersheds with a very high risk 

increases to 15 under Alternative 1 due to a combination of the impacts of the fire itself and salvage 

logging on private land. The number of watersheds with a very high risk under Alternative 1 decreases in 

2020 and 2025 due to recovery of burned areas and areas of private land that were salvage logged. The 

specific watersheds that are over threshold for each of the years analyzed are presented in Appendix J. 

 

Table 3W.8 Number of HUC7 Watersheds That Fall Within Each Risk Category by Each 

Alternative for 2015, 2016, 2020, and 2025, as Calculated From the ERA Methodology 

Year Alternative 
Low 

Risk 

Moderate 

Risk 

High 

Risk 

Very High Risk 

(over threshold) 

2015 All 3 2 2 14 

2016 

1 3 1 2 15 

2 3 1 2 15 

3 3 1 2 15 

4 3 1 1 16 

2020 

1 2 7 3 9 

2 2 6 4 9 

3 2 6 4 9 

4 2 5 4 10 

2025 

1 7 5 2 7 

2 6 5 1 9 

3 6 5 3 7 

4 5 6 1 9 
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Figure 3W.5 Number of Watersheds Within Each Risk Category for Cumulative Watershed Effects 

by Alternative for the Years 2015, 2016, 2020, and 2025 

 

 

Direct and Indirect Effects of Alternative 2 (Proposed Action) 

Water Quality 

Erosion and Sedimentation 

Short-term ground disturbance such as compaction and displacement would occur under Alternative 2 

with use of heavy equipment. Previous research has demonstrated that salvage logging can increase 

sediment routing to streams due to construction and use of skid trails and landings as well as use of heavy 

machinery to cut and remove trees. Increased sediment delivery to streams as a result of salvage logging 

can increase stream turbidity, which can impact the beneficial uses of water (see analysis of Riparian 

Conservation Objectives, Appendix I). However, implementation of BMPs and project design criteria 

would reduce potential for impacts to water quality. On the ENF, more than 20 years of BMP monitoring 

has demonstrated that BMPs have been effective in reducing impacts to water quality. 

While short-term impacts are likely under Alternative 2, the proposed action would also promote long-

term soil and hydrologic recovery of burned areas. For example, the majority of areas that burned at high 

intensity had all groundcover consumed, and bare soil and widespread erosion and sediment delivery to 

streams has been observed. For the logging treatments proposed under Alternative 2, design criteria 

stipulate minimum post-logging soil cover requirements, which would aid in infiltration and reduce 

overland flow and sediment delivery to streams. Natural recovery of groundcover in areas that burned at 

high intensity would be slower without treatments proposed under Alternative 2 as there are no pine 

needles, leaves, or small branches to fall to the ground. Best management practices would also require 

construction of waterbars, and subsoiling when appropriate, which would reduce potential for sediment 

from logged areas reaching streams.  

Existing disturbances such as legacy skid trails and landings would also be decommissioned with 

implementation of Alternative 2, and erosion from these areas would be reduced or eliminated. 

0

2

4

6

8

10

12

14

16

18

1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4

2015 2016 2020 2025

N
u

m
b

er
 o

f 
W

a
te

rs
h

ed
s

Alternative Number for Each Year of Interest

Low Risk Moderate Risk High Risk Very High Risk (over threshold)



King Fire Restoration Project  Environmental Impact Statement 

   

240   

Treatments in WSAs such as groundcover additions and treatment of gullies would reduce erosion and 

sediment delivery to streams. Further, 92 miles of road would be repaired, and maintenance would occur 

across 169 miles of road, which would reduce erosion and sediment delivery to streams from impaired 

roads.       

Water Temperature 

Compared to Alternative 1, changes to stream water temperature would likely not be measurable under 

Alternative 2, although reforestation would promote recovery of stream shade in the long term. With 

respect to stream shade, there is a tradeoff with removing dead trees. While standing dead trees with no 

needles or leaves don’t provide much shade, removal of dead trees would increase the amount of sunlight 

reaching the stream channel to some degree. At the same time, increased sunlight in the riparian zone 

would stimulate riparian vegetation that would likely provide more long-term stream shade compared to 

the standing dead trees.  

Herbicides and Dust Palliatives 

The use of herbicide and dust palliatives may impact water quality if chemicals are transported to streams. 

Project design criteria such as near-stream exclusion zones would reduce potential for stream water 

contamination. Past monitoring in National Forests in California and specifically on the ENF indicates 

that surface water contamination is unlikely.  

Stream Condition 

Stream Geomorphology and Large Woody Debris 

Removal of trees within RCAs would reduce potential for trees falling into streams that would improve 

bank stability. Due to near-stream exclusion zones, a more than sufficient number of trees would be 

retained to provide for future recruitment. Further, small-scale stream restoration projects would be 

implemented under Alternative 2, which include treatments to improve bank stability and stabilization of 

headcuts that have formed or have been exacerbated as a result of the fire. Project design criteria also 

require minimum levels of LWD throughout the RCA to provide habitat and disrupt surface erosion 

pathways.  

Streamflow 

Alternative 2 may have a slight but likely immeasurable impact to streamflow relative to the no-action 

alternative. Streamflow has likely increased as a result of the fire, but would return to within the natural 

range of variability in one to five years as transpiration increases as vegetation recovers, and as overland 

flow decreases. The removal of trees under Alternative 2 would not impact transpiration rates as the trees 

are already dead and not transpiring. Increasing groundcover, however, would likely reduce peak 

streamflows after precipitation and snowmelt events due to increased infiltration and reduced overland 

flow.   

Fuel Loading 

Fuel loading would be impacted by implementation of Alternative 2. Fuel loading would increase initially 

due to logging slash material and large down wood requirements. However, long-term fuel loading and 

potential for high intensity reburn would decrease. Use of herbicide would also reduce shrub growth 

where applied and help break up continuity of surface fuels. Compared to Alternative 1, there would be 

lower potential for a high-intensity burn to occur in response to the proposed treatments. 
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Prescribed Burning 

There would be potential for short-term impacts from prescribed burning with implementation of 

Alternative 2. Burning of piles could damage soil underneath the pile; however, piles are generally ignited 

under moist conditions and damage would be minimal. Creep from pile burning would be unlikely due to 

requirements that firelines be constructed around each pile before ignition. Prescribed burning in the 

Rubicon Canyon could lead to short-term impacts to soil, but the burning would be patchy and potential 

damage would be localized. The prescribed burning would break up continuity of dense shrub growth that 

would minimize reburn potential of a future wildfire. Due to riparian exclusion zones, impacts to the 

Rubicon River are unlikely. 

Riparian Conservation Areas 

Logging in RCAs would occur under Alternative 2, and short-term impacts such as soil compaction and 

erosion are likely. However, treatments to increase groundcover would also occur, and erosion and 

sediment delivery to streams would be reduced compared to the no-action alternative. Current 

disturbances such as legacy skid trails and landings within RCAs would also be obliterated, and sediment 

contributions to streams from these areas would be reduced or eliminated.  

Watershed Sensitive Areas 

There are a range of treatments proposed in WSAs under Alternative 2. Legacy sources of erosion such as 

old skid trails and landings would be obliterated through ripping and covering of bare soil with slash 

material (straw and/or woody material from adjacent areas may also be used if necessary), which would 

reduce or eliminate erosion from these areas. Removal of trees within mechanical exclusion zones in 

RCAs would occur in a limited number of areas where a high reburn potential exists due to a high density 

of standing dead trees that would accumulate in large numbers on the ground as they fall over time. Work 

within mechanical exclusion zones would have a higher potential for short-term impacts to streams; 

however, the 70 percent groundcover requirement would reduce potential for impacts. Further, potential 

for high-intensity reburn in these areas and associated impacts to hydrologic resources and aquatic habitat 

would be greatly reduced. Treatments of gullies and headcuts and additions of large wood to stabilize 

streambanks would also promote recovery in areas that are currently impaired. 

Cumulative Effects of Alternative 2 

Cumulative watershed effects of Alternative 2 are similar to that of the no-action Alternative (see Table 

3W.8, Figure 3W.5; see Appendix J for additional discussion and figures). The same number of 

watersheds as under Alternative 1, the no-action Alternative, would remain over threshold in 2015, 2016, 

and 2020 (15, 16, and 9, respectively). In 2025, 9 watersheds would remain over threshold under 

Alternative 2, compared with 7 under the no-action alternative. The specific watersheds that are over 

threshold for each of the years analyzed are presented in Appendix J. The results of CWE analysis for the 

King Fire Restoration Project, in which there is little difference between the proposed action and the no-

action Alternative, is consistent with the results of Chou et al. (1994) and McIver and Star (2001), who 

found no differences in sediment output between logged and unlogged burned areas, which they 

suggested was because sediment produced from logging was overwhelmed by sediment produced from 

the fire itself. Cumulative watershed effect analysis for the King Fire Restoration Project also agrees with 

Peterson et al. (2009), who, in a synthesis of the effects of post-fire logging in western North America, 

suggested that because post-fire logging takes place in areas where the canopy and soil have already been 

modified, it is reasonable to conclude that logging would not add significantly to the already altered 

landscape. 

Project design criteria and BMPs would be expected to reduce potential CWEs from proposed activities to 

the extent possible. As required by the CVRWQCB permit process, monitoring would occur in the 

watersheds treated under this alternative. The results of this monitoring would be used to determine 
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effectiveness of design criteria and BMPs, and appropriate actions would be taken if monitoring reveals 

that thresholds set forth in the monitoring plan have been exceeded.    

Direct and Indirect Effects of Alternative 3 

Water Quality 

Erosion and Sedimentation 

Impacts to water quality would be similar to those described under Alternative 2. Due to the reduced 

acreage of areas that would be salvaged logged, implementation of Alternative 3 would have a smaller 

footprint compared to Alternative 2, and the extent of short-term impacts would therefore be smaller. 

However, the increase in groundcover from project activities would also not be as large, and 

improvements to groundcover would be smaller than would occur under Alternative 2. 

Effects from obliteration of existing disturbances to reduce or eliminate erosion, and proposed road 

repairs and maintenance would be the same under Alternative 2.   

Water Temperature 

Changes to stream temperature would be similar to those under Alternative 2. The reduction in trees being 

removed from RCAs due to reduction in treatment area would not be large enough to cause a measurable 

difference in stream water temperature. 

Herbicides and Dust Palliatives 

Herbicides would not be used under Alternative 3, and there would be no potential for impacts to water 

quality from herbicides. Dust palliatives would still be used; however, water contamination is unlikely 

under all Alternatives due to BMPs, design criteria, and in particular near-stream exclusion zones.  

Stream Condition 

Stream Geomorphology and Large Woody Debris 

Impacts to stream geomorphology would be similar to those described for Alternative 2. Alternative 3 

would have slightly higher potential for large wood accumulation in streams due to fewer RCA acres 

proposed for tree removal. In areas where logging would occur within RCAs (but outside of mechanical 

exclusion zones), a sufficient number of trees would be retained to provide for desired future down wood 

recruitment.  

Streamflow 

Impacts to streamflow would be similar as those described under Alternative 2. 

Fuel Loading 

Similar to Alternative 2, fuel loading would increase initially due to logging slash material and large 

down wood requirements. Long-term fuel loading and potential for high intensity reburn would decrease, 

but to a lesser degree than would occur under Alternative 2 due to reduced area proposed for logging. No 

use of herbicide would also lead to greater shrub regrowth, which would increase fuel loading and 

continuity and thus the potential for fire spread in the event of a future wildfire.    

Prescribed Burning 

Impacts from prescribed burning would be the same as under Alternative 2. 
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Riparian Conservation Areas 

Impacts from harvest activities in RCAs would be similar to Alternative 2, however an overall reduction 

in acres treated in RCAs would result in a corresponding reduction in effects. 

Watershed Sensitive Areas 

Treatments in WSAs would have the same impact as those under Alternative 2.  

Cumulative Effects of Alternative 3 

Cumulative watershed effects of Alternative 3 are similar to that of both Alternatives 1 and 2 (See Table 

3W.8, Figure 3W.5); additional discussion and figures are presented in Appendix J). The same number of 

watersheds would remain over threshold in 2015, 2016, and 2020 (15, 16, and 9, respectively). In 2025, 7 

watersheds would remain over threshold, which is the same as Alternative 1, and 2 fewer than Alternative 

2. The specific watersheds that are over threshold for each of the years analyzed are presented in 

Appendix J. Alternative 3 reduces the amount of land to be logged compared to Alternative 2, with fairly 

large reductions in some watersheds.  However, cumulative effects are expected to be similar, which is 

supported by studies that concluded that sediment production from post-fire logging is overwhelmed by 

sediment produced by the fire itself (Chou et al., 1994; McIver & Star, 2001; Peterson et al., 2009). 

Direct and Indirect Effects of Alternative 4 

Water Quality 

Erosion and Sedimentation 

Due to the increased area that would be salvage logged compared to Alternative 2, there would be greater 

potential for erosion and sediment delivery to streams under implementation of Alternative 4. However, 

the same design criteria and mechanical exclusion zones would still apply, and widespread negative 

impacts are unlikely. In fact, the majority of additional acres proposed for salvage logging under 

Alternative 4 are located away from streams on ridgetops and therefore additional impacts to water 

quality would be expected to be negligible. While additional soil impacts would occur under Alternative 

4, the additional areas to be salvaged would lead to an overall increase in groundcover throughout the 

project area, and therefore improvements to soil and hydrologic resources would be greater compared to 

Alternative 2. 

Effects from obliteration of existing disturbances to reduce or eliminate erosion, and proposed road 

repairs and maintenance would be the same as described under Alternative 2.       

Water Temperature 

Changes to stream temperature would be similar to that described under Alternative 2. The increase in 

trees being removed from RCAs would not be large enough to cause a measurable difference. The 

majority of additional acres proposed for salvage logging under Alternative 4 are located away from 

streams on ridgetops where removal of trees would not impact stream temperature. 

Herbicides and Dust Palliatives 

There would be a slightly higher amount of reforestation under Alternative 4 compared to Alternative 2 , 

increasing the area of potential herbicide use. Use of dust palliatives would remain the same. Increased 

use of herbicides would increase potential for water contamination; however, water contamination is 

unlikely under all Alternatives due to BMPs, and design criteria and near-stream exclusion zones.  
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Stream Condition 

Stream Geomorphology and Large Woody Debris 

Impacts to stream geomorphology would be similar to that of Alternative 2. Due to the additional acreage 

proposed to be logged, Alternative 4 would have a slightly lower potential for large wood accumulation in 

streams. In areas where logging would occur within RCAs (but outside of mechanical exclusion zones), a 

sufficient number of trees would be retained to provide for future recruitment.  

Streamflow 

Impacts to streamflow would be similar as those described under Alternative 2. The additional amount of 

area that would be salvaged would not be large enough to detect a change in streamflow compared to 

Alternative 2. 

Fuel Loading 

Of all Alternatives, Alternative 4 would have the greatest impact on fuel loading. Similar to other action 

Alternatives, fuel loading would increase initially due to addition of logging slash material, but long-term 

fuel loading would decrease as there would be fewer trees to fall to the ground in the future. The increase 

in area that would be salvage logged under Alternative 4 would lead to the greatest long-term reduction in 

ground fuel accumulation, and therefore Alternative 4 would have the lowest reburn potential of all 

Alternatives and the lowest chance of widespread negative impacts to soil and hydrologic resources from 

a future high-intensity fire. The increase in fuel breaks would reduce potential for fire spread in the event 

of a future wildfire. Use of herbicide would also reduce shrub growth where applied and help break up 

continuity of fuels and potential for fire spread.  

Prescribed Burning 

Impacts from prescribed burning would be the same as described under Alternative 2. 

Riparian Conservation Areas 

Logging in RCAs would occur under Alternative 4, with impacts similar as those described under 

Alternative 2. 

Watershed Sensitive Areas 

Treatments in WSAs under Alternative 4 would have the same impact as those described under 

Alternative 2. 

Cumulative Effects of Alternative 4 

Cumulative watershed effects of Alternative 4 are similar to that of Alternative 2 (See Table 3W.8, Figure 

3W.5; additional discussion and figures are presented in Appendix J). Compared with Alternative 2, 

implementation of Alternative 4 would lead to the same number of watersheds over threshold in 2015, 

one additional watershed over threshold in 2016 and 2020, and the same number of watersheds over 

threshold in 2025. The specific watersheds that are over threshold for each of the years analyzed are 

presented in Appendix J. Alternative 4 substantially increases the amount of land to be logged compared 

to Alternative 2, yet cumulative effects are similar, which further strengthens the argument that sediment 

production from post-fire logging is overwhelmed by sediment produced by the fire itself (Chou et al., 

1994; McIver & Star, 2001; Peterson et al., 2009). 

Direct and Indirect Effects of Alternative 5 

Alternative 5 modifies the proposed action by limiting herbicide application to treatment for initial 

seedling survival. Follow-up treatments to reduce competing vegetation would be limited to hand cutting. 
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This differs from other action Alternatives, which would allow for herbicide use during follow-up 

treatments. Reduced use of herbicide under Alternative 5 would reduce potential for water contamination 

during follow-up treatments; however, impacts from herbicide use are unlikely under any action 

alternative due to use of BMPs, project design criteria, and near-stream exclusion zones. Shrub growth 

would be higher under Alternative 5 and a higher reburn potential would exist. All other impacts from 

implementation of Alternative 5 would be the same as those described under Alternative 2.    

Cumulative Effects of Alternative 5 

Cumulative watershed effects were not assessed separately for Alternative 5 as the reduction in herbicide 

use would not impact ERA analysis. Therefore, cumulative watershed impacts would be the same as those 

described for Alternative 2.  

Monitoring Plan 

Monitoring would be required under all action Alternatives. Monitoring of watershed conditions within 

the project area began during and immediately after the fire and would continue well after proposed 

activities would be completed. The project activities would be monitored following the Forest Service 

Best Management Practices Evaluation Program. This would entail both randomly selected and targeted 

monitoring with the primary objective of determining whether BMPs and design criteria were 

implemented, as well as their effectiveness in preventing erosion and protecting water quality. 

Implementation monitoring is required for the silvicultural waiver from CVRWQB for treatment activities 

in all watersheds.  Forensic and effectiveness monitoring is required for activities covered by a 

silvicultural waiver by the CVRWQCB in watersheds that are at or above the TOC. See Appendix K for 

further details of the monitoring plan.  

Wildlife – Aquatic and Terrestrial Introduction   

Applicable Statute, Regulation, Forest Plan, and Other Direction 

Direction to maintain the viability of Region 5 endangered, threatened, and sensitive species is provided 

by the Endangered Species Act, National Forest Management Act (USDA, 1976), the Code of Federal 

Regulations (CFR 219.19), the Forest Service Manual (USDA Forest Service, 2006), and the Sierra 

Nevada Forest Plan Amendment Final Supplemental Environmental Impact Statement (Amendment, 

USDA Forest Service, 2004). The Amendment guides the management of the Sierra Nevada National 

Forests until their forest plans are revised.  

Current Forest Service policy (USDA Forest Service, 2006) is to manage National Forest System lands so 

that the special protection measures provided under the Endangered Species Act will no longer be 

necessary, and threatened or endangered species will become de-listed. The Sierra Nevada Forest Plan 

Amendment Final Supplemental Environmental Impact Statement (USDA Forest Service, 2004a) 

provides direction for the management of threatened and endangered species. Forest Service Manual 

2672.4 (USDA Forest Service,  2006) directs the Forest Service to complete a biological evaluation for all 

Forest Service planned, funded, executed, or permitted programs and activities, searching for possible 

effects on Federally listed threatened, endangered, proposed, candidate, or species listed as sensitive by 

the USDA Forest Service Pacific Southwest Regional Forester (USDA Forest Service, 2013). This EIS 

discloses project effects on these species; a biological evaluation document will be prepared for this 

project prior to a decision. 

Consultation with USFWS 

This EIS contains an analysis of effects for two federally listed aquatic species – the California Red-

legged Frog (Federally threatened), Sierra Nevada Yellow-legged Frog (Federally Endangered), Fisher 

(proposed for listing), and Valley Elderberry Longhorn Beetle (Federally Threatened). Preparation of a 
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biological assessment and Section 7 consultation with the USFWS will be required prior to a decision. 

Once consultation is completed, USFWS will issue a biological opinion governing protection of these 

species for this project.  

Wildlife – Aquatic Resources  

A Biological Assessment and an Aquatic Wildlife Biological Evaluation were prepared and are 

incorporated into this FEIS by reference (USFS 2015a).  A Management Indicator Species (MIS) Report 

was also prepared, which evaluates and documents the effects of the proposed action and alternatives on 

the habitat of selected project-level MIS, and is also incorporated by reference.  The Biological 

Assessment determined that the project may affect Sierra Nevada yellow-legged frogs and that it was not 

likely to adversely affect California red-legged frogs.  The Eldorado National Forest has requested 

consultation with the US Fish and Wildlife Service on the project, requesting the project to be appended 

to the Programmatic Biological Opinion on Nine Forest Programs in the Sierra Nevada for the yellow-

legged frog, and requesting concurrence with the BA findings for the California red-legged frog.  

Affected Environment 

Aquatic habitats include wetlands, ponds, natural and man-made lakes, streams, and rivers and these 

habitats are often associated with riparian vegetation, which only grows adjacent to wet areas. The 

riparian vegetation types progressively transition to upland vegetation further away from the water 

sources.  

The King Fire affected a variety of aquatic habitats to varying degrees depending on fire severity. Table 

3W.6 in the Watershed section presents the percent of unburned, low, moderate, and high soil burn 

severities in each HUC7 watershed. The fire resulted in a range of soil and riparian vegetation burn 

severities as summarized below.  

Riparian Habitats in High-Severity Fire Areas 

In riparian areas that burned at high intensity, all groundcover, riparian vegetation, and coarse and fine 

woody debris were consumed. Even woody material within the stream channel was often consumed in 

these areas. This loss of soil organic matter and groundcover left extensive areas susceptible to erosion. 

Precipitation events since the fire resulted in rill erosion and sediment deposition in streams in many of 

these areas. Sediment deposition of up to two feet has been observed in some streams, and pools in these 

locations are nearly or completely full of sediment. Resprouting riparian vegetation was also observed at 

many locations in high-severity burn areas.   

Riparian Habitats in Moderate-and-Mixed Severity Fire Areas 

Riparian areas that burned at moderate-severity caused some damage to riparian vegetation, but not as 

extensive damage as in high-severity. Areas of moderate soil burn severity often consumed a high 

percentage of existing groundcover, but not all vegetative matter and leaves were burned, which 

moderated the risk of post-fire soil erosion. Erosion and sediment deposition to streams were observed in 

these areas, but not as severe as in areas of high burn severity. Re-sprouting riparian vegetation was 

observed in these areas.  

Riparian Habitats in Low-Severity Fire Areas 

Riparian areas that burned at low severity caused little damage to riparian vegetation. Post-fire conditions 

in these areas are similar to unburned areas. Some groundcover and vegetation was burned; however, 

exposure of bare soil is limited, and erosion and sediment transport to streams has been minimal since the 

fire ended. In general, riparian zone vegetation was not impacted in areas of low-burn severity.  

Aquatic Habitat Conditions Resulting from King Fire 

The overall effects of the King Fire on suitable habitat for aquatic species included the following:  
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1. The loss of upland and riparian vegetation, which reduced the canopy cover, groundcover, and 

dispersal habitat for semi-aquatic species and resulted in increased water temperatures;  

2. The loss of soil infiltration capacity, which, coupled with the reduced vegetation, often results in 

increased runoff and higher flows; and 

3. The intensified runoff and higher flows, which in turn, resulted in increased amounts of sediment 

entering the aquatic habitats.  

The areas with the greatest slopes and highest burn severity likely experienced the greatest risk of post-

fire erosion, with the greatest risk of sediment entering the aquatic habitat and affecting aquatic species 

and their habitats.  

Applicable Aquatic Resources Statutes, Regulations, Forest Plan, and Other Direction 

The following goals pertain to aquatic endangered, threatened, and sensitive species: 

 To maintain and restore water quality to meet goals of the Clean Water Act and Safe Drinking 

Water Act, providing water that is fishable, swimmable, and suitable for drinking after normal 

treatment. 

 To maintain and restore habitat to support viable populations of native and desired non-native 

plant, invertebrate, and vertebrate riparian-dependent species. 

 To maintain and restore the species composition and structural diversity of animal communities 

in riparian areas, wetlands, and meadows to provide desired habitats and ecological functions. 

 To maintain and restore the distribution and health of biotic communities in special aquatic 

habitats (such as springs, seeps, vernal pools, fens, bogs, and marshes) to perpetuate their unique 

functions and biological diversity. 

 To maintain and restore spatial and temporal connectivity for aquatic and riparian species within 

and between watersheds to provide physically, chemically, and biologically unobstructed 

movement for their survival, migration, and reproduction.  

The Record of Decision for the Sierra Nevada Forest Plan Amendment Final Supplemental 

Environmental Impact Statement (USDA Forest Service, 2004) directs the Agency to conduct a Riparian 

Conservation Objectives analysis for projects occurring within RCAs. As a result of the analysis, the 

Sierra Nevada Forest Plan Amendment Final Supplemental Environmental Impact Statement contains six 

Riparian Conservation Objectives (RCOs) that apply to activities within RCAs (see Appendix I).  

Threatened, Endangered, and Sensitive Aquatic Species 

Table 3W-A.1 identifies aquatic animal species that are listed or proposed for Federal listing as 

Threatened or Endangered, and it also identifies Region 5-designated Sensitive Species with aquatic 

habitat in the project analysis area. Sensitive species are species identified by the Regional Forester as 

species whose population viability is a concern because of a) downward population trends and/or b) 

diminished habitat capacity that would reduce species distribution. Western pond turtle (WPT), foothill 

yellow-legged frog (FYLF), and hardhead have been documented within the project area, and both CRLF 

and SNYLF could potentially occur within the project area (refer to Appendix L maps). The effects of the 

proposed project on these species are analyzed in detail in this report.  
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Table 3W-A.1 Threatened, Endangered, Proposed, and Sensitive Aquatic Species Potentially Found 

in the King Fire Restoration Project Area. 

Common Name Scientific Name Status 

Threatened & Endangered 

California red-legged frog  Rana draytonii T 

Sierra Nevada Yellow-legged Frog Rana sierrae E 

Sensitive 

Foothill Yellow-legged Frog  Rana boylii S 

Western Pond Turtle  Actinemys marmorata S 

Hardhead  

 

Mylopharodon conocephalus S 

E = Endangered, T = Threatened, S = Sensitive, MIS = Management Indicator Species 

California Red-Legged Frog (Rana draytonii) 

The CRLF is listed as Federally Threatened, with critical habitat (USFWS 1996, 2002). Most of the King 

Fire Restoration Project falls within the Sierra Nevada recovery unit (USFWS 2002). In the Sierra 

Nevada, historically CRLF-occupied portions of the lower elevations west of the crest from Shasta 

County south to Tulare County. Almost all known CRLF populations have been documented at elevations 

below about 3,500 feet with some historical sightings documented at elevations up to 5,200 feet. The 

highest known extant population occurs at 3,346 feet elevation in Placer County (Barry & Fellers, 2013) 

and the USFWS has acknowledged that occurrences above 4,000 feet in the Sierra Nevada are atypical 

(USFWS, 1996). Currently, only a few watersheds in the foothills of the Sierra Nevada are known to 

support CRLFs (Jennings & Hayes, 1992; Barry, 1999). The CRLF Recovery Plan states the habitat 

suitability is poor in the ENF (USFWS, 1996). 

Stream temperatures in occupied creeks range from 30 to 73 degrees Fahrenheit, with cold water 

temperatures suspected of delaying tadpole development and metamorphosis (Bobzein & Didonato, 

2007). Observations in some areas indicate CRLFs are absent when water temperatures exceed 70 degrees 

Fahrenheit (USFWS, 2002).  

California red-legged frogs inhabit various aquatic habitats, including ponds, marshes, streams, and 

lagoons (Fellers, 2005; See Appendix L). Suitable breeding habitat is low-gradient fresh water bodies 

deeper than two feet with dense, shrubby riparian or emergent vegetation that hold water for a 

minimum of 20 weeks during the breeding season (Hayes & Jennings, 1988; Bobzien & Didonato, 

2007; Federal Register, 2010). The breeding season varies geographically, but typically occurs from 

November through April (USFWS, 2002). Adult movements to terrestrial habitat or between aquatic 

habitats typically commence with the first fall rain (greater than 0.25 inches) and continue until April 

(Fellers & Kleeman, 2007; Tatarian, 2008). Adults may also disperse when aquatic habitats dry out 

(Fellers & Kleeman, 2007). Individual movements of up to two miles have been reported (Fellers, 

2005), but one mile represents a more average dispersal distance (Federal Register 2010). 

CRLF surveys specific to the King Fire Restoration Project were not conducted; but this species has not 

been documented in the project area during previous surveys. The nearest documented occurrences are in 

the North Fork Weber Creek, approximately 2.3 miles south of the project area, and in a ponded area near 

the confluence of the Rubicon River and the Middle Fork American River, approximately nine miles 

downstream from the burned area (USFS NRIS).  
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Table 3W-A.2 and Appendix L presents the suitable breeding and non-breeding habitat within the project 

area and one mile from the project area (the CRLF analysis area) by watershed (HUC 7). 

Table 3W-A.2 Total CRLF Breeding and Non-Breeding Habitat in the Analysis Area by Watershed 

(HUC 7) 

HUC 7 

Watershed 

Ephemeral and 

Intermittent (miles) 

Ponds/ meadows 

(acres) 
Upland/Dispersal 

Headwaters Slab Creek 1.6 -- -- 

Long Canyon-South  -- 20.7 -- 

Lower Slab Creek 1.4 -- -- 

South Fork American River – Brockliss 

Canyon 
0.2 -- -- 

Upper Chili -- 2.7 -- 

Total breeding habitat 3.2 23.4 -- 

Brush Creek 0.9 -- 26.1 

Headwaters Slab Creek 45.9 3.7 4037.8 

Long Canyon-South Fork American 

River 
12.2 4.9 820.1 

Lower Pilot Creek 3.4 1.5 396.7 

Lower Slab Creek 57.8 2.7 4,302.9 

One Eye Creek 7.2 -- 480.2 

South Fork American River – Brockliss 

Canyon 
22.1 -- 1,485.7 

South Fork American River – Fresh Pond 

Ravine 
29.5 -- 1,818.7 

South Fork American River – Slab Creek 

Reservoir 
26.5 241.4 1,604.4 

Upper Chili 22.0 0.4 1,227.0 

Whaler Creek 2.5 -- 204.2 

Total non-breeding habitat 229.9 254.6 17,124.1 

GRAND TOTAL 233.1 278.0 17,124.1 

 

Sierra Nevada Yellow-Legged Frog (Rana sierrae) 

The Sierra Nevada yellow-legged frog is listed as Federally endangered with proposed designation of 

critical habitat, and is a Region 5 Forest Service Sensitive Species (Federal Register, 2014; Federal 

Register, Vol.78, No. 80; USDA, 2013). There is not a final rule on the proposed critical habitat to date. 

The SNYLF was once considered two subspecies of the Rana boylii group, with one of the subspecies in 

southern California which was disjunct from the one in the Sierra Nevada, and was later described as a 

single species, Rana muscosa. Genetic analysis, combined with morphological and acoustic studies, have 

since described Rana muscosa as two separate species: Rana muscosa (mountain yellow-legged frog) and 

Rana sierrae (SNYLF). The SNYLF is endemic to the northern and central Sierra Nevada mountain range 

of California and Nevada, ranging from Monarch Divide and Independence Creek in the south to the 

southern edge of the Lassen National Forest in the north. SNYLFs occur from approximately 4,500 feet to 

over 12,000 feet (Jennings & Hayes, 1994).  
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The SNYLF uses different aquatic habitats in various parts of its range, likely because of differences in 

habitat availability. Highest summer densities and overall total numbers are found in fishless lakes of 

more than five feet deep and in areas with near-shore habitat in which temperatures are warmer than the 

pelagic area of lakes (Matthews & Pope, 1999). While frog populations show a positive correlation with 

deep water habitats (Knapp, 2005), both tadpoles and adults are most commonly found along open, gently 

sloping shorelines that provide shallow waters of only two to three inches in depth (Mullally & 

Cunningham, 1956; Jennings & Hayes, 1994; Federal Register, 2013). At lower elevations within their 

historical range, the frog is associated with rocky streams and wet meadows surrounded by coniferous 

forests (Zweifel, 1955). The SNYLF is rarely found exclusively in small or ephemeral streams, which 

typically lack sufficient depth and hydroperiods for adequate refuge and overwintering habitat, however 

at lower elevations these small streams can provide suitable habitat for post-metamorphic life stages 

(Jennings & Hayes, 1994).  

Suitable SNYLF breeding habitat can be described as permanent water bodies (or perennial waterbodies 

that are connected to or close to permanent waters) that are deep enough to prevent freezing in winter, are 

free of fish or other introduced predators, support a natural flow pattern, and regularly maintain water 

persistence to allow for tadpole development. The timing of breeding varies annually, but occurs shortly 

after snowmelt, typically between May and July. Adults sometimes travel over ice or snow to reach 

preferred breeding locations early in the season without apparent ill effects (Pope, 199a; Vrendenburg et 

al., 2005). Adults may move between selected breeding, feeding, and overwintering habitats during the 

course of the year. Though typically found near water, overland movements by adults of over 217 feet 

have been routinely recorded (Pope, 1999). The furthest reported distance from water is 1,300 feet 

(Federal Register, 2013a). 

SNYLF surveys specific to the King Fire Restoration Project were not conducted; however, this species 

has not been documented in the project area during previous surveys (USFS NRIS). A total of 1,250 acres 

of suitable SNYLF habitat is present in the project area, and within 1,000 feet of the project area (See 

Appendix L).  

Foothill Yellow-Legged Frog (Rana boylii) 

The foothill yellow-legged frog is a Region 5 Forest Service Sensitive Species (USDA 2013). The FYLF 

is Found in or adjacent to rocky streams in a diversity of habitats such as valley-foothill hardwood, 

valley-foothill hardwood-conifer, valley-foothill riparian, ponderosa pine, mixed-conifer, coastal scrub, 

mixed chaparral, and various wetland types. In California, west of the Cascades and distributed the length 

of the western flank of the Sierra Nevada Mountains to Kern County, the maximum upper elevation 

extent for FYLF on the ENF is believed to be about 4,500 feet.   

The FYLF is a stream-breeding frog that spends essentially all of its time in or in very close proximity to 

water. FYLF typically breed near cobble bars in large rivers or in slower moving run habitat in close 

proximity to a pool in smaller streams (Kupferberg, 1996). Breeding occurs in late spring (small streams) 

or early summer (in larger streams) when predictable or receding flows occur and water temperatures 

warm. Breeding females typically attach egg masses to stable substrates (rocks) in shallow, slow water. 

Tadpoles emerge in a few weeks and begin feeding on algae and diatoms attached to streambed 

substrates. As tadpoles develop, they become wary of potential predators and seek refuge around and 

under streambed substrates. Tadpoles metamorphose into “froglets” by early fall and probably stay near 

the breeding area for the first winter. Adult and sub-adult frogs adopt one of a couple of dispersal 

strategies outside of the breeding season. One strategy involves moving up stream or downstream of the 

breeding area and the frogs remain on the same stream. Another strategy involves dispersal into small 

tributary streams near the breeding site. They may remain in these smaller streams associated with very 

small pools for most of the year. Sunny areas for basking and shady areas for refuge are likely important 

attributes in allowing the frog to regulate its body temperature.  
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FYLF surveys specific to the King Fire Restoration Project were not conducted; however, the species has 

been detected in the South Fork American River watershed (Silver Creek, Soldier Creek, and the main 

stem of the South Fork American River) and in the Rubicon River (USFS NRIS). A total of 5,499 acres of 

suitable habitat is present in the project area and within 100 feet of the project area (the FYLF analysis 

area) (See Appendix L).  

Western Pond Turtle (Actinemys marmorata) 

The western pond turtle is a Region 5 Forest Service Sensitive Species (USDA 2013). The lower 

elevations within the ENF are included within the range of WPT. 

WPT are habitat generalists and can occur in and adjacent to a variety of aquatic habitats, both lotic 

(moving water, streams, and rivers) and lentic (i.e. still water, ponds and lakes, marshes, and roadside 

ditches). Preferred habitat for the pond turtle consists of calm waters, such as near streambanks, 

backwater, or pools, with vegetated banks and logs or rocks for basking. In streams, adults prefer pools to 

shallower areas. Perennial water is preferred, but there is an indication that the turtle can persist in 

environments where water is seasonally available by means of a process referred to as aestivation 

(Holland, 1994; Rathbun et al., 2002). Turtles frequently move quite a bit, often between 100 to 700 feet 

per day. However, individual turtles typically stay within a several hundred foot reach. They may utilize 

upland habitat extending as far as 1,700 feet away from water as stream-dwelling individuals will 

occasionally move away from flood-prone creeks during the rainy season 

(http://hcp.stanford.edu/turtle.html).  

Females lay eggs between April and August. Generally, nests are located within 300 feet of aquatic 

habitat, and primarily along stream or pond margins consisting of herbaceous dominated areas on low 

angle slopes facing south or west with well-drained soils (Holland, 1994; Reese, 1996; Reese & Welsh, 

1997; Rathbun et al., 2002). Hatching time is roughly 70 to 80 days, after which young generally remain 

in nests through the winter. Once the hatchlings emerge from the nest the following spring, they make 

their way to water. Hatchlings require warm, shallow, still water for thermoregulation and foraging 

(Jennings & Hayes, 1994).  

Habitats used for aestivation (upland use when water is not present) are similar to those used for 

hibernation (overwintering) with the primary requirement being leaf duff or mud for burrowing. Juvenile 

and adult turtles aestivate during summer droughts by burying in soft bottom mud. When creeks and 

ponds dry up in summer, some turtles will travel along the creek until they find an isolated deep pool, 

while others stay within moist mats of algae in shallow pools. During the winter, the turtle may hibernate 

underwater in the muddy bottom of pools or within 650 feet of aquatic habitat in vegetation that provides 

a duff layer or loose soil. Turtles will remain in hibernation until spring when temperatures warm up 

enough for them to become active and the heavy winter flows of the creek have subsided. 

WPT surveys specific to the King Fire Restoration Project were not conducted; however, the species has 

been documented in the project area in Little Wallace Canyon (USFS NRIS) (See Appendix L). A total of 

14,398 acres of suitable WPT habitat is present in the project area and within 1,000 feet of the project 

area.  

Hardhead (Mylopharodon conocephalus) 

The hardhead is a Region 5 Forest Service Sensitive Species (USDA, 2013). The species is fairly 

common in lower reaches of the American River watershed, and occurs in both the North and South Fork 

American River (Moyle 2002). The elevational range is below 5,000 feet 

(http://explorer.natureserve.org/servlet/NatureServe?searchName=Mylopharodon+conocephalust). 

Habitat includes deep, rock- and sand-bottomed pools of small to large rivers in low-to-mid elevations 

(Page & Burr, 2011). It appears to prefer clear, deep pools with sand-gravel-boulder substrates and slow 

water. It is permanently established in some mid-elevation reservoirs and lakes. Generally it does not 
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occur in waters dominated by introduced species, especially centrarchids (Moyle et al., 1989). Therefore, 

the presence of this fish is an indicator of high water quality and biological integrity (Moyle, 2002).  

The nearest occurrence of hardhead to the project area is in Slab Creek Reservoir, a flow-through 

reservoir on the South Fork American River (See Appendix L). Hardhead make up a large proportion of 

the fishery in this reservoir (Garcia &Associates, 2007). Studies conducted through Sacramento 

Municipal Utility District’s (SMUD) Upper American River Project (UARP) re-licensing efforts 

identified seasonal longitudinal and vertical distribution patterns of fishes in the reservoir, and found that: 

hardhead were not evenly distributed throughout the water column, and seasonal distribution patterns of 

hardhead vary, likely as a result of migratory shifts during the spawning period. Hardhead distribution in 

the spring shifts toward the upper portion of the reservoir and the river inlet (DTA and Stillwater 

Sciences, 2005), with spawning in streams from May through August depending on elevation and flows 

(Moyle, 2002). Juveniles are believed to mainly remain within the South Fork American River along 

stream edges with greater cover, and eventually move downstream into larger pools, or the reservoir, as 

they mature. However, hardhead also rear along the margins of Slab Creek Reservoir, utilizing woody 

debris and other larger objects for cover (DTA and Stillwater Sciences, 2005).  

Fish surveys specific to the King Fire Restoration Project were not conducted; however, the species has 

been documented in the South Fork American River directly upstream of Slab Creek Reservoir (USFS 

NRIS). The most upstream distribution of hardhead into the South Fork American River is thought to be 

limited to an area downstream of the confluence with Silver Creek, where natural barriers prevent 

upstream migration.  

Environmental Consequences 

Effects Analysis Methodology 

Project effects analyses addressed threatened, endangered, and proposed species where their geographic 

and elevation range and suitable habitat occurred within the project area. Species lists are based on the 

March 20, 2015 USFWS species list (USFWS; 

http://sacramento.USFWS.gov/ES_Species/Lists/es_species_lists_NF-form-page.htm) and with the most 

recent USFWS Federal register listings for all Federally threatened, endangered, proposed, and candidate 

species for the ENF. The Pacific Southwest Regional Forester’s sensitive species are based on the list that 

was updated on July 3, 2013 (USDA Forest Service, 2013).   

Assumptions 

The following assumptions were applied to the analysis of all alternatives: 

 For the CRLF, potential breeding habitat was identified based on the following criteria: a) ponds, 

and perennial and intermittent streams less than 4,000 feet in elevation; b) low-gradient streams 

(i.e., less than 2% gradient); c) absence of streams that have high flows during breeding season; 

and d) absence of reservoirs not considered breeding habitat (per. com. J Williams or D Lipton). 

Potential non-breeding aquatic habitat was identified as all waterbodies and meadows within one 

mile of potentially suitable breeding habitat. Upland habitat consists of terrestrial areas within one 

mile of suitable breeding habitat.  

 The range map provided to the ENF from the USFS Pacific Southwest Regional biologists in the 

fall of 2014 provides the best available estimate of suitable habitat for SNYLF in the ENF. The 

map was built based on data from the CWHR database. The map identifies suitable SNYLF 

habitat as all perennial streams and rivers: intermittent streams, ponds, lakes, and meadows in the 

project area above 4,500 feet in elevation; and adjacent uplands up to 82 feet from the aquatic 

habitat.  

 For the FYLF, all intermittent and perennial streams below 5,000 feet in elevation provided 

suitable habitat for this species. This is considered a conservative approach because some 
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intermittent streams do not provide any perennial water, making occupancy unlikely. For the 

WPT, all streams (intermittent, perennial, and ephemeral) and waterbodies below 5,000 feet in 

elevation provided suitable habitat for the species. This is considered a conservative approach 

because WPT have preferred habitat features that would not be present in all areas mapped. A 

1,000-foot buffer was used for the WPT around suitable aquatic habitats to account for upland 

habitat use. This buffer is assumed to include a large majority of the upland habitat use, but 

acknowledges that turtles sometimes move distances greater than 1,000 feet from the water. 

 All potentially suitable habitats based on GIS mapping are assumed to be occupied by the species 

because the suitability of the habitats as mapped have not been verified by field surveys.  

 Species are not present where suitable habitat is not present. 

 Proposed water quality BMPs and design criteria would function as designed and reduce the risk 

of both direct and indirect effects to aquatic species.  

Data Sources 

 ENF basemap, watersheds delineated at multiple scales (Hydrologic Unit Codes 5-8), stream 

gradient layer. 

 Species occurrence records are based on data in the USFS corporate Natural Resource 

Information System (NRIS) geodatabase in the Aquatic Surveys application and Wildlife 

application, unless otherwise stated. ENF biological crews regularly note amphibians found when 

conducting stream habitat surveys across portions of the forests. Most of the data in the database 

is based on these documented occurrences and is recorded as presence/absence, so numbers of 

documented animals is usually not available to analyze.  

 California Wildlife Habitat Relationships System (CWHR) and the California Natural Diversity 

Database. 

 Cumulative Watershed Effects (CWE) Analysis (See Watershed section). 

Aquatic Species Indicators 

Threatened and Endangered Species 

The indicators used for the analysis of potential impacts to the threatened CRLF and endangered 

SNYLF are related to breeding and non-breeding habitat and to upland habitat, based on habitat 

suitability criteria. 

 Miles of streams or acres of pond/meadow with suitable breeding and non-breeding CRLF 

habitat.  

 Miles of streams or acres of pond/meadow within units and/or roadside hazard tree treatments 

(for CRLF, breeding and non-breeding) 

 Acres of CRLF upland habitat within treatment units and/or roadside hazard tree treatments.  

 Acres of SNYLF habitat, including suitable breeding and non-breeding streams and adjacent 

terrestrial habitat. 

 Acres of suitable SNYLF habitat within treatment units and/or roadside hazard tree treatments.  

Sensitive Species 

The indicators used for the analysis of potential impacts to the FS Sensitive species (FYLF, WPT, and 

hardhead) are as follows: 

 Acres of species-specific buffer affected by the activities in each alternative. 
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 Proportion of watershed in which hardhead occurs that are affected by project activities.  

Analysis of Cumulative Effects 

Cumulative effects to aquatic species were determined based on a) cumulative watershed effects and b) 

the direct overlap of the alternative and cumulative projects with suitable habitat for the species being 

evaluated to consider the potential cumulative effects related to risks of directly impacting individuals 

or their habitats; the risk of increased sedimentation in habitats, and the reduction of large woody debris 

in both aquatic and upland habitats.  

The temporal boundary established for cumulative effects analysis was 10 years from present, a date 

commensurate with the Cumulative Watershed Effects modeling completed for the project (see the 

Watershed section). The timeframe is related to the modeling approach which uses a threshold of 

concern (TOC) for watersheds. When a watershed exceeds the TOC, there is an increased risk that a 

variety of watershed processes may not occur as they would when a watershed functions below the 

threshold. An example of a watershed process that may not function normally when the TOC is 

exceeded is the stability of the stream within its channel. When the TOC is exceeded there is the risk 

that the streambanks will become unstable and bank erosion can occur. This can lead to increased 

sedimentation in the channel, reduction in deep water habitat volume, reduction in interstitial spaces in 

the streambed, higher turbidity during high streamflow, and reduced primary and secondary 

productivity. These changes in the aquatic system can affect reproduction, ability to avoid predation, 

and the availability of food resources. The CWE model includes recovery times for certain actions, like 

logging, or events, like wildfire, whose effects diminish over time. When a watershed returns to below a 

TOC, natural processes in the stream system are expected to dominate and the stream should regain a 

high degree of stability over time. It should be noted that some elements of the cumulative effects 

analysis, such as the long-term recruitment of large, woody debris, may extend 100 or more years into 

the future, but this timeframe could not be applied in the context of reasonably foreseeable future. 

Although not all watersheds (Such as HUC7) would be reduced to below a TOC within the 10-year 

timeframe, overall there would be a significant reduction to the numbers of watersheds exceeding the 

TOC when compared with current conditions.  

General Effects Common to Aquatic Species and their Habitats 

Alternative 1 – No Action 

Direct and Indirect Effects of Alternative 1   

Under Alternative 1, ground disturbance from mechanized equipment and the associated increases in 

erosion and sedimentation would not occur. Increased soil erosion and stream sediment delivery to 

waterways would occur for the next one to ten years as a result of the fire itself, with the greatest amount 

of sedimentation occurring in high-severity burn areas, depending on localized landscape conditions. The 

persistent hydrophobicity and complete consumption of groundcover would trend toward greater soil 

erosion when compared with low and moderate burn severity areas. However, restorative actions to 

reduce existing erosion would also not occur. Treatments in RCAs and WSAs and to improve existing 

disturbances, such as old skid trails and landings, would not occur, allowing erosion and sediment 

transport from these areas to continue and to be exacerbated from the impacts of wildfire. Further, no road 

repair or maintenance would occur under Alternative 1, so localized erosion and sediment delivery to 

aquatic habitat would continue from roads that are not functioning appropriately.  

No groundcover treatments would occur under Alternative 1. Soil groundcover creates roughness and 

promotes soil infiltration, which reduces erosion and sedimentation (Shakesby et al., 1996; Peterson et al., 

2009; Smith et al., 2011). Without such treatments, increases in groundcover would be slow to occur, 

particularly in areas of high burn severity where all pine needles and leaves were consumed. Areas that 

burned at high intensity would remain susceptible to increased erosion and to increase sediment delivery 

to streams without groundcover treatments.  
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The no-action alternative would result in high future surface fuel loading both in upland and riparian 

zones throughout the project area over time, particularly in areas of moderate and high burn severity 

where snags are most likely to fall over time. Accumulation of these snags on the ground can lead to high 

“reburn potential” which can impact vegetation, soils, watershed functions and aquatic ecosystems 

(DeBano et al., 1998; Brown et al., 2003; Peterson et al., 2009; Johnson et al., 2013, Brown, 2003). 

Salvage logging has the potential to minimize the severity of future wildfire by reducing and scattering 

fuel concentrations (Brown et al., 2003, Peterson, 2015; Monsanto & Agee, 2008; Keyser et al., 2009; and 

Ritchie et al., 2013).  

Prescribed burning would not occur under Alternative 1 and there would be no potential for soil damage 

from prescribed burning activities. However, without prescribed fire treatments in the Rubicon Canyon, a 

dense brush component would likely form, making the area susceptible to high burn intensities and 

widespread soil damage in the event of a future wildfire. 

Planting of native riparian vegetation and stream channel improvements, including the addition of large 

wood and the stabilization of streambanks, would also not occur under Alternative 1. Elevated water 

temperatures would likely occur in high-severity burn areas until riparian vegetation becomes 

reestablished and large woody debris input creates instream shade and cover. Channel stability would 

increase over time as riparian vegetation recovers and as standing dead trees fall in or adjacent to the 

stream channel, with recovery being slowest in areas that burned at high intensity. In streams with high 

levels of large, woody debris and an abundance of snags near streams, additional inputs will likely lead to 

changes in the stream function and overland flow patterns. 

Streamflow has likely increased due to reduced transpiration and soil water infiltration, increased 

overland flow, and consumption of riparian vegetation and instream woody debris that can reduce 

velocity during high streamflows. Peak streamflows in particular have likely increased and would 

continue to remain high until riparian vegetation recovers, soil hydrophobicity declines, and groundcover 

increases. Streamflow would return to within the natural range of variability in one to five years as 

transpiration increases as vegetation recovers, and as overland flow is reduced.   

No reforestation activities would occur, and therefore it could take longer to achieve overstory shading 

and reforested landscapes than would occur in those locations proposed for reforestation. However, 

ground scraping and vegetation removal treatments proposed under reforestation activities would not 

occur, therefore eliminating any habitat effects related to this disturbance. Herbicides and dust palliatives 

would not be used under the no-action alternative, and there would be no potential for impacts to water 

quality or aquatic species from these chemicals.  

No water drafting activities would occur under Alternative 1; therefore, effects to aquatic habitat would 

be eliminated under the No-Action Alternative. 

Cumulative Effects of Alternative 1 

The cumulative effects from Alternative 1 would be related to sedimentation of aquatic habitats and large, 

woody debris recruitment. Without implementation of the fire maintenance and restoration actions, and in 

combination with salvage, hazard tree removals, and fuel treatments on ENF and adjacent private lands, a 

localized short-term increase in sediment runoff generated from ground disturbance activities, such as 

skidding and constructing temporary skid trails and roads, is expected. BMPs and design criteria utilized 

in these projects would minimize these effects to aquatic resources. Riparian shrubs providing stream 

shade, bank stability, and runoff filtration would increase over time. Based on the CWE analysis, under 

Alternative 1, the number of watersheds above the TOC would increase in the next year due to a 

combination of the impacts of the fire itself and of salvage logging on private land. By 2025, although the 

risk to watersheds would improve, 10 watersheds would remain above the TOC. The continuation of 

Burned Area Emergency Response (BAER) treatments, mainly the application of straw mulch using 
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helicopters and the maintenance of Eleven Pines Road, will help decrease the sedimentation that would 

occur under Alternative 1, the No-Action Alternative. 

Alternative 2 – Proposed Action 

Direct and Indirect Effects of Alternative 2 

The primary direct and indirect effects to all aquatic species from proposed actions include injury or 

mortality, disruption of normal behavioral patterns that may reduce fitness or survival, and habitat 

disturbance.  

Direct effects to individuals include injury or mortality as a result of an animal being crushed by falling 

trees or by equipment being placed or driven over them. Water drafting and prescribed burning may also 

result in injury or mortality. Repeated disturbances can alter the fitness of individuals as it can interrupt 

typical feeding and resting patterns. If an individual is repeatedly disturbed in an area, they may avoid the 

area, essentially being temporarily displaced from their preferred habitat. Prolonged changes to behavior 

or displacement from its habitat may detrimentally impact an individual’s fitness (Rodriguez-Prieto & 

Fernandez-Juricic, 2005). Additional effects to individuals may result from loss of prey due to increased 

sedimentation resulting from mechanical operations and soil compaction or from herbicide application.  

Effects to habitat include the following: increased sedimentation as a result of mechanical operations,  soil 

compaction, road construction, and prescribed fire; reduced large downed wood recruitment which could 

alter stream form and inhibit the creation of downstream habitat (pools); damaged streambanks from 

equipment operation or logging activities; reduced cover as a result of hazard tree removal that may result 

in increased water temperatures; alteration of streamflow from water drafting, chemical contamination 

due to accidental spill from proposed chemical treatments, and mechanical equipment operations; 

contaminated runoff due to chemical treatments; and alteration of streamflow or blocking passage from 

road construction or culvert installation. These effects are discussed in detail below.  

The risk of impact to aquatic species is greatest when the proposed activities take place in close proximity 

to aquatic habitat, although some species can be found in upland habitat during certain times of the year. 

As a result, treatments within RCAs are more restricted than proposed actions outside of the RCAs. In 

addition to activity restrictions within the RCAs, additional activity restrictions within specified buffers 

on certain aquatic habitat have been established. Refer to the design criteria specific to aquatics in Table 

2.14 for the resource protection measures used to decrease effects from proposed activities inside RCAs 

and the specified protection buffers. Additionally, BMPs will also be utilized to minimize potential 

impacts to aquatic habitats. The area of suitable aquatic habitat for each species within treatment areas is 

used as an indicator of risk to the species.  

Erosion and Sedimentation 

The proposed action has the potential to result in increased sedimentation associated with the operation of 

equipment on fire-affected soils; roads and skid trails concentrating and channelizing surface and 

subsurface flows; construction, reconstruction, and maintenance of roads releasing fine sediments; and 

prescribed burning and pile burning resulting in hydrophytic soils that increase surface runoff. Refer to 

the Watershed section for more information regarding erosion and sedimentation. Increased sedimentation 

has detrimental effects upon aquatic species. Fine sediment can smother amphibian and fish eggs, and 

increased water turbidity could impact tadpole and fish respiration. As sediment is supplied in excess to a 

stream, deep water habitat can be reduced, the spaces between and under stream substrates (interstitial 

spaces) are filled in, and foraging substrates can be buried. A reduction in the depth of deep water habitats 

(pools and runs) can affect availability of breeding habitat for both fish and amphibians. Excessive 

sedimentation also can fill in interstitial spaces and can reduce the instream cover available to aquatic 

species. Increases in fine sediment can also impact aquatic macroinvertebrate diversity and abundance, 

thus altering food webs for herpetafauna and fish (Soroka & McKenzie-Grieve, 1983; Ryder, 1989; Ryan, 
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1991). The consequences of reduced or altered food supply could mean longer developmental times and 

reduced size (Gillespie, 2002), which could affect survival and fitness.  

Exclusion buffer zones within RCAs and species-specific buffers identified in the design criteria would 

generally prevent the soil erosion and sedimentation associated with heavy equipment use, as trees would 

only be felled by hand and either left in place, piled, or removed through full suspension or equipment 

reach in. Since hand treatments produce negligible ground disturbance, these actions would not contribute 

measurably to sediment input into adjacent aquatic habitat. In addition, hand treatments within RCAs 

would include lopping and scattering or mastication, which would provide more groundcover than is 

currently present, thereby reducing existing sediment transport.  

Reduction in Cover and Large, Woody Debris Recruitment 

Riparian vegetation plays an important role in providing the cover necessary for properly functioning 

aquatic and riparian habitats and in influencing water temperatures. In a post-fire environment, cover 

from large, woody debris is very important for the proper functioning of aquatic and riparian habitats until 

vegetation can reestablish (in approximately 5 to over 30 years). As vegetation reestablishes, the benefits 

provided to aquatic and riparian habitats by standing and downed dead wood decreases in comparison. In 

areas that burned at high intensity, falling snags are the only source of large woody debris recruitment 

until new trees grow large enough to fall into streams, which may take decades to centuries (Beechie, 

2000; Reeves, 2006). The general role and function of large woody debris in creating habitat complexity 

in streams and riparian habitat is important to herpetafauna and fish. Individual pieces or aggregates of 

large woody debris in the channel can create habitat by trapping sediment upstream and creating pools 

downstream of the obstruction. Log jams are typically very complex and provide a cool, moist 

microclimate with ample cavities that can be used as refuge habitat for fish and herpetafauna. Large 

woody debris within the adjacent riparian zones is also important as it provides cover and refugia for 

herpetafauna (Bisson et al., 2003; Dunham, 2003), and contributes to improved water quality by trapping 

fine sediment and preventing it from entering stream channels (Wondzell & King, 2003).  

Tree removal (including hazard tree removal) within the RCAs and mechanical exclusion zones would 

reduce the supply of large, woody debris in units that are adjacent to aquatic habitat, thereby reducing 

recruitment of large woody debris. To minimize the effects of lost cover from removal of dead and 

damaged wood, design criteria require that within the RCAs a minimum of 10 to 20 pieces of large wood 

(standing and on the ground) shall be retained per 100 feet of stream length. Large wood is defined as 

being a minimum of 12 inches in diameter and 10 feet in length. Design criteria stipulate that if hazard 

trees are to be removed from the mechanical exclusion zones, an average of two to four pieces (greater 

than 12 inches in diameter and 10 feet in length) of downed wood per 100 feet of stream must be left in 

place to provide the needed cover in support of riparian and aquatic biological resources and habitat 

functions. This is considered to be a minimal amount of retention and there would be a very long term 

reduction in the recruitment rate of large, woody debris in these streamside salvage units.  

Water Temperature 

Stream water temperature is greatly influenced by shade from vegetation (Rutherford, 2004). Increased 

water temperatures would affect the suitability of the habitat for some aquatic species, which could result 

in individuals migrating to more suitable habitat. Reductions in canopy cover over ephemeral streams and 

stream reaches would have little effect on water temperature, as these channels are typically devoid of 

water by mid-summer when the risks to aquatic wildlife from elevated stream temperature is highest. 

Depending on topography, trees between 100 to 150 feet beyond perennial waters may contribute to 

stream channel shading (i.e., steep hill slopes would result in trees further away from stream channels 

providing more shade over the channel, versus trees located on flat terrain adjacent to a stream channel). 

Most of the trees being proposed for removal are trees that are dead and lack foliage. Since fire-killed 

trees provide very little shade, felling of these trees would have a negligible effect on water temperatures 

within adjacent aquatic habitat. Furthermore, trees designated as hazard trees are more than likely going 
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to die (i.e., 70% probability of mortality in uplands and 90% probability of mortality in RCAs), and 

would provide very little canopy cover if left standing.  

The consequences of the loss of cover provided by riparian vegetation would be minor, because the extent 

of habitat loss would be limited to the few areas where equipment operation would occur in suitable 

habitat and should be temporary because the vegetation would likely regrow within a year. 

With implementation of the design criteria and BMPs, there would be minimal effects to channel stability, 

wood recruitment, and water temperature beyond those effects resulting from the wildfire itself. The 

extent of effects would be limited to the few areas where equipment operation would occur in and 

adjacent to aquatic habitat. 

Water Drafting 

Water drafting is proposed for dust abatement on roads. The operation of the drafting pumps generate 

noise and workers attending to the pumps also create a source of disturbance to aquatic species in the 

water. While generally non-lethal, repeated disturbances may reduce the physiological fitness of aquatic 

species by disrupting foraging, basking, resting, breeding, or other behaviors. If individuals are repeatedly 

disturbed, they may avoid the area, essentially being temporarily displaced from their preferred habitat. 

Prolonged changes to behavior or displacement from its habitat may detrimentally impact an individual’s 

fitness and survival (Rodriguez-Prieto & Fernandez-Juricic, 2005). 

Drafting has the potential to entrain (i.e. to suck in) tadpoles or fish as the pump pulls in water. 

Entrainment and passage through the pump could be fatal to individuals or, if the water is dispensed on a 

road or an upland area, mortality would likely result. Design criteria, such as the use of low-intake 

velocity pumps and the use of a screening device placed around the pump intake, would be implemented 

to reduce potential negative effects. These design criteria also require that each water drafting site be 

evaluated by an aquatic biologist prior to use to prevent effects to aquatic species. 

Water drafting also has the potential to indirectly affect aquatic habitat through dewatering. As the pumps 

extract water, the water available to the drafting site and downstream habitats is temporarily reduced. 

Depth reduction of deep water habitats (i.e. pools, runs, waterholes) can affect aquatic species by making 

them more susceptible to warming water temperatures in the summer or to annual freezing in the winter if 

water is not left deep enough for overwintering habitat for fish and amphibians. If the reduction of depth 

persists over many years, there could be population level impacts. Design criteria will reduce the risk of 

dewatering by limiting amount of drafting depending on streamflows and water levels to meet BMPs and 

through coordination with the RCA team.  

Chemicals, Dust Palliatives, Plastic Sphere Dispensers, Herbicide  

Chemical treatments can affect aquatic species through a) acute toxicity, b) chronic toxicity, and c) 

secondary effects upon habitat. Acute exposure is a measure of a chemical’s effect based on a short 

exposure for only a short period of time. Acute exposure can occur at a lethal (inducing death) or sub-

lethal level (inducing behavioral changes; i.e., decreased avoidance response). Accidental spill would 

constitute the greatest potential for an acute event. An accidental spill incident involving chemical 

transport, mixing, application, and storage would be very unlikely as procedures and requirements are 

designed to prevent such an event, and have been shown to be effective. Best Management Practices 

(USDA, 2012) provide guidance for emergency spill procedures and are designed to minimize the 

magnitude of effect resulting from a spill. In chronic and sub-chronic toxicity, the organism is subjected 

to continuous or repeated exposures at lower concentrations over a longer period of time. The response of 

the organism to the chemical may be slight or delayed, with effect manifested over a range of temporal 

scales, including the life span of the individual to multiple generations. These exposures are most likely if 

the chemical was present in groundwater and subsequently entered surface flow, or if rain events created 

overland flow and mobilized residual herbicide from leaf surfaces or soil. Chronic and sub-chronic 

exposure can adversely affect individual growth or the function of certain organs and can have systemic 
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effects with neurological, immunological, and endocrine functions, and with reproductive, teratogenic 

(birth defect), carcinogenic, and mutagenic implications. Chemicals used for the project include dust 

palliatives to reduce dust on unpaved roads and herbicides to control undesired vegetation as part of 

reforestation efforts.  

Dust Palliatives – Dust-Abatement Treatment to Roads 

Dust palliatives, such as magnesium chloride (MgCl2) or lignin sulfonate, are commonly combined with 

water and used to reduce dust on unpaved roads generated by logging trucks. Certain design criteria, these 

prohibiting application of dust palliatives within 100 feet of perennial or intermittent streams, within 25 

feet of ephemeral streams, or within 300 feet of CRLF breeding and non-breeding aquatic habitat, would 

minimize the potential for dust palliatives to enter waterways or to affect special status aquatic wildlife. 

Herbicide, Adjuvants (Surfactants), and Marker Dyes  

Herbicides are proposed to treat non-desired vegetation for planting/reforestation treatments. The 

herbicide proposed for use is glyphosate (e.g., Rodeo® or equivalent), combined with an adjuvant and/or 

surfactant (e.g., Hasten® or equivalent; Syl-TacTM or equivalent). Adjuvants, sometimes referred to as 

surfactants, are added to aid and/or modify the action of herbicide so that it is more effective. Marker dyes 

(e.g., Colorfast® purple, Hi-Light Blue®, or equivalent) are also used in the mixture to indicate which 

vegetation has been treated. Risks to species are expressed as hazard quotients, which is the ratio of the 

anticipated level of the exposure to EPA-reference doses for acceptable exposure. Hazard quotients less 

than 1.0, indicate that the exposure poses little reason for concern. Hazard quotients nearing 1.0 pose a 

greater reason for concern. Table 3W-A.3 lists the results of the risk assessment for glyphosate based on 

the maximum application rate of 7 lb. a.e./acre for the proposed project.   

Table 3W-A.3 Summary of Glyphosate Risk Assessment with Hazard Quotients1  

for Sensitive Aquatic Organisms 

Herbicide 

Maximum 

Application 

Rate 

Aquatic 

Organism 

Hazard Quotient 

(accidental spill –

worst case 

scenario) 

Hazard 

Quotient (non-

accidental acute 

exposure) 

Hazard 

Quotient 

(chronic/ long-

term exposure) 

Glyphosate 

(Rodeo or 

equivalent) 

7 lbs/acre 

Fish 51 1.2 0.08 

Amphibian 0.08 0.002 0.02 

Invertebrate 10 0.2 0.04 

Macrophyte 314 7 0.5 

Algae 112 3 0.0007 

1 The hazard quotient is the ratio of the anticipated level of exposure to a reference dose of acceptable exposure as determined by 

the Environmental Protection Agency. 

Under a worst case scenario, fish, invertebrates, macrophytes, and algae would be affected. Changes in 

aquatic macrophyte structure could result in less aquatic vegetation used as cover for fish, amphibians, 

and invertebrates. No specific information regarding the toxicological effects on aquatic reptiles (e.g., 

turtles) was located during literature searches. Although WPT are highly aquatic, it is assumed they are 

not as susceptible to herbicides as fish and amphibians due to their less permeable skin and the fact they 

do not respire completely underwater.  

Monitoring results, based on more than 150 surface water samples taken at locations in National Forests 

in California between 1991 and 2002 indicate that glyphosate applied by ground application seldom 

reached surface water even with “no-spray” buffer widths as narrow as 10 feet (Bakke, 2001; Frazier & 

Grant, 2003). The few instances where glyphosate has been detected in surface water have almost always 
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been traced to accidental spills directly into a stream, intentional application to the stream surface, or 

application to vegetation on the streambank or on gravel bars in the channel (Bakke, 2001). Additionally, 

herbicide monitoring for glyphosate in surface water on the ENF between 1993 and 2007 showed no 

detection of glyphosate in any of the 29 samples collected (Markman, 2008).  

Adjuvants, such as surfactants, are not registered or approved by the EPA the same way herbicides are. 

As a result, toxicity data are not readily available and there are no risk assessments for the two adjuvants 

proposed for use in proposed actions: a) methylated seed oil (MSO) based (Hasten® or equivalent) and b) 

silicone/modified vegetable oil blend (Syl-TacTM or equivalent). However, some surfactants, such as 

MSOs, are virtually nontoxic and are not likely to impact the toxicity of glyphosate and thus have no 

substantial impact on the risk characterization of glyphosate.  

Cumulative Effects of Alternative 2 

Cumulative projects may result in direct effects to individuals based on the potential effects described 

above. In general, the greatest risks to aquatic species as a result of the cumulative projects are associated 

with increased sedimentation from logging operations over large portions of a species habitat within a 

watershed, and with a reduction in large, woody debris recruitment as a result of widespread tree removal. 

Based on the CWE analysis that evaluated the risks of stream function and stability on a cumulative level, 

the cumulative watershed effects of Alternative 2 would be similar to that of Alternative 1, largely due to 

the rationale that because post-fire logging takes place in areas with already disturbed soils and canopy, it 

can be concluded that logging would not add significantly to the already altered landscape (refer to the 

Watershed Section). However, the CWE analysis indicates that with implementation of Alternative 2, two 

watersheds, in addition to those under Alternative 1, would exceed the TOC. These are Silver Creek-

Camino Reservoir and South Fork American River-Slab Creek Reservoir, but the exceedance would be 

by only two percent which would not result in measurable overall cumulative effects to the watersheds. 

Cumulative effects as they relate to individual species, are discussed under the individual species below.  

Alternative 3 

Direct and Indirect Effects of Alternative 3 

Erosion and Sedimentation 

Under Alternative 3, due to the reduced acreage of areas that would be salvage logged, implementation of 

Alternative 3 would have a smaller footprint compared to Alternative 2, and the extent of short-term risks 

from erosion and sedimentation associated with logging-based ground disturbance would be reduced. 

However, the improvements to groundcover would be less, so post-fire erosion risks would be slightly 

greater. The effects from removal of existing disturbances to reduce or eliminate erosion would be the 

same, and proposed road repairs and maintenance would be the same as under Alternative 2.  

Reduction in Cover and Large Woody Debris Recruitment 

The number of trees being removed would be less than under Alternative 2; however, the reduction in 

trees being removed from the RCAs would not be great enough to result in a measureable difference in 

the effects on stream water temperature.  

Alternative 3 would have a slightly higher potential for large wood accumulation in streams, due to fewer 

RCA acres proposed for tree removal. In areas where logging would occur within RCAs, but outside of 

mechanical exclusion zones, a sufficient number of trees would be retained to provide for future large 

wood recruitment. The design criteria for large wood retention in the RCAs would remain the same.  

Water Temperature 

The potential effects to water temperature would be similar to those under for Alternative 2.  
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Water Drafting 

Water drafting would remain the same as under Alternative 2, and the design criteria requiring drafting 

sites to be assessed by the biologist would remain the same and would serve to abate potential impacts 

through site-specific evaluation and requirements. 

Chemicals, Dust Palliatives, Plastic Sphere Dispensers, Herbicide  

Herbicides would not be used under Alternative 3, so there would be no potential for impacts to water 

quality or aquatic species from herbicides. Dust palliatives would still be used, but, as under Alternative 

2, the potential risks to the aquatic species would be negligible due to BMPs, design criteria, and the 

exclusion zones. Plastic sphere dispensers which pose a threat to WPT if consumed, would be used.  

Watershed Sensitive Areas 

Treatments in WSAs would have the same impact as those under Alternative 2.  

Cumulative Effects of Alternative 3 

Based on the CWE analysis, the cumulative watershed effects of Alternative 3 are similar to the effects 

under Alternatives 1 and 2, based on the rationale that sediment production from post-fire logging is 

overwhelmed by sediment that is produced by the fire itself. By 2025, the same watersheds as under 

Alternative 1 would remain over the TOC, and two less watersheds, as under Alternative 2, would remain 

over the TOC. Silver Creek and South Fork American River-Slab Creek Reservoirs would not be over the 

TOC under Alternative 3. The same number of watersheds over the TOC would remain the same as 

Alternative 1 for all years of analysis. As described in the Watershed section, under Alternative 3 greatly 

reduces the amount of land to be logged with fairly large reductions in some areas when compared with 

Alternative 2. Overall, this would improve large, woody debris recruitment and reduce the potential 

effects of sedimentation from ground disturbance associated with the operation of equipment.  

Alternative 4  

Direct and Indirect Effects of Alternative 4   

Erosion and Sedimentation 

Under Alternative 4, more acres would be salvage-logged, which would increase the potential for erosion 

and sediment delivery. The majority of the additional areas for salvage logging under Alternative 4 are 

roadside salvage areas located on ridgetops and away from streams. Therefore, the anticipated effects to 

water quality as a result of the additional logging areas, are expected to be negligible. The same design 

criteria and exclusion zones would still apply and would minimize the risks from sedimentation where the 

risk to water quality would occur. Effects from obliteration of existing disturbances to reduce or eliminate 

erosion and from proposed road repairs and maintenance would be the same as those described under 

Alternative 2.      

Reduction in Cover and Large Woody Debris Recruitment 

Due to the additional acreage proposed to be logged, Alternative 4 would have a slightly lower potential 

for large wood accumulation in streams. In areas where logging would occur within RCAs, but outside of 

mechanical exclusion zones, a sufficient number of trees would be retained to provide for future large 

wood recruitment. The design criteria for large wood retention in the RCAs would remain the same.  

Water Temperature 

Alternative 4 would remove more trees than Alternative 2; however, under Alternative 4 there would not 

be a significant enough increase in the number of trees being removed from RCAs to cause a measurable 

difference in the effects on stream water temperature. Under Alternative 4 the majority of additional acres 

proposed for salvage logging are located away from streams and on ridgetops where removal of trees 

would not impact stream temperature. 
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Water Drafting 

Water drafting would remain the same as under Alternative 2, and the design criteria requiring site-

specific coordination with the RCA team would remain the same and would serve to abate potential 

impacts through site-specific evaluation and requirements. 

Chemicals, Dust Palliatives, Plastic Sphere Dispensers, Herbicide  

There would be a slightly higher amount of reforestation implemented when compared to Alternative 2 

under Alternative 4, there would be an increase in the area of potential herbicide use. Use of dust 

palliatives would remain the same. Increased use of herbicides would increase potential for water 

contamination; however, water contamination is unlikely under all alternatives due to BMPs, design 

criteria, and near-stream exclusion zones.  

Prescribed Burning 

Impacts from prescribed burning would be the same as those described under Alternative 2. 

Riparian Conservation Areas 

Logging in RCAs would occur under Alternative 4, with impacts similar to those described under 

Alternative 2. 

Watershed Sensitive Areas 

Treatments in WSAs under Alternative 4 would have the same impact as those described under 

Alternative 2. 

Cumulative Effects of Alternative 4 

As with the other alternatives, the cumulative actions may result in direct effects to individuals based on 

the potential effects described above. In general, as a result of the cumulative projects the greatest risks to 

aquatic species are associated with increased sedimentation from logging operations over large portions 

of a species habitat within a watershed and with reduction in large, woody debris recruitment as a result 

of widespread tree removal. The same watersheds would exceed the TOC for both alternatives for all of 

the years analyzed.  

Alternative 5  

Direct and Indirect Effects of Alternative 5 

Alternative 5 modifies the proposed action by limiting herbicide application to treatment for initial 

seedling survival. Follow-up treatments to reduce competing vegetation would be limited to hand cutting. 

This differs from other action alternatives, which would allow herbicide use during follow-up treatments. 

The reduced herbicide treatments under Alternative 5 would reduce the potential for impacts to 

individuals or to water contamination during follow-up treatments; however, impacts from herbicide use 

are unlikely for any species under any action alternative due to use of BMPs, project design criteria, and 

near-stream exclusion zones. Under Alternative 5 shrub growth would be higher and a higher reburn 

potential would exist. All other impacts from implementation of Alternative 5 would be the same as those 

described under Alternative 2.   

Cumulative Effects of Alternative 5 

Because the footprint and acreage of treatments would remain the same for Alternative 5 as under 

Alternative 2, the cumulative watershed effects were not assessed separately. Risks to individuals from 

the reduced use of herbicide would be reduced under this alternative; however, with the design criteria 

and BMPs in place for all alternatives, the reduction in risk would be immeasurable at a cumulative level. 

The reduction in herbicide use would not impact hydrologic response at the HUC7 scale, and the 

cumulative effects would be the same as under Alternative 2.  
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Effects Analysis by Species 

The general effects described in the previous section apply to all of the Federally listed and FS sensitive 

aquatic species evaluated in this EIS. Since the action alternatives are variations of the same activities, the 

general effects described above apply unless otherwise stated below. Acres of suitable habitat within the 

treatment units are the best surrogate for comparing levels of these general effects for each alternative. 

The following section analyzes the amount of suitable habitat inside treatment activities by species, as 

calculated from GIS exercises. 

California Red-Legged Frog 

Affected Environment 

No designated critical habitat for CRLF is located in the project area, and critical habitat will not be 

impacted by the proposed project. Refer to Table 3W-A.3 for a summary of CRLF habitat overlapping the 

treatment areas for all alternatives. No breeding habitat occurs within the proposed treatment areas. 

Table 3W-A.4 Summary of CRLF habitat within Alternatives 

Habitat Type 

California Red-legged Frog Habitat 

Analysis Area 
Alternatives 2 

and 5 
Alternative 3 Alternative 4 

Nonbreeding Stream (miles) 229.90 3.48 2.51 8.53 

Nonbreeding pond (acres) 254.55 0.00 0.00 0.00 

Upland (acres) 17,124.10 450.16 402.11 829.17 

 

Environmental Consequences 

Direct, Indirect, and Cumulative Effects of Alternative 1 

Under Alternative 1, the general effects described above pertain to CRLF. Any effects from Alternative 1 

are likely not measurable beyond effects caused by wildfire, except perhaps in some localized areas where 

sedimentation will continue to occur due to problems on the landscape exacerbated by the fire (skid trails 

and road watershed failures). Therefore, Alternative 1 is not expected to cause any measureable effects to 

CRLF or its habitat.  

Direct, Indirect, and Cumulative Effects of Alternative 2 

No treatments are proposed within or adjacent to the potential breeding habitat in Slab Creek, Deadman’s 

Reservoir, Esmeralda Creek, or South Fork American River-Brockliss Canyon. Because potential suitable 

non-breeding habitat for CRLF occurs in treatment areas for the proposed project, there is the potential 

for the species to be affected by project activities. The mapping identifies non-breeding ponds and non-

breeding streams that overlap treatment areas for this alternative. No work would take place within these 

aquatic habitats, and design criteria and BMPs would greatly reduce the risk of impacting these habitats.  

As with any species occurring within the action area, CRLFs have the potential to be killed or injured 

from equipment or from falling trees during tree removal activities, if the individual does not flee. CRLF 

spend extended periods of time in upland habitat, and they may use rodent burrows moist vegetation, or 

downed wood for cover. Individuals in the upland habitat would be especially vulnerable to crushing. 

Many overland movements of the frog, for distances furthest from aquatic habitats, occur during the wet 

season. During dry periods, the CRLF is rarely encountered far from water (USFWS, 2002). Design 

criteria would prevent mechanical operations from occurring within 300 feet of suitable breeding and 

non-breeding aquatic habitat for California red-legged frog, and no off-road mechanical operations would 
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occur within one mile of breeding habitat during the wet season (defined as starting with the first frontal 

rain system that deposits a minimum of one-quarter inch of rain after October 15 and ending April 15). 

The limiting operating periods within the potential migratory pathway would minimize the potential for 

direct effects to migrating CRLF adults. In addition, mechanical operations would not be implemented 

until soils are considered dry enough. The above design criteria and others would reduce the risk of 

disturbance from the presence of workers. Because the risk of direct impact is highest when equipment 

operates in close proximity to the aquatic habitat, the amount of potentially suitable aquatic habitat within 

project activities is used as an indicator of risk. 

Tree felling within CRLF habitat could affect individuals; however, design criteria require hand felling 

away from the aquatic habitat, reducing the risk to CRLF and its aquatic habitat. Individuals in suitable 

upland habitat would be expected to flee from the site of disturbance. Trees felled within CRLF habitat 

would be left in place to avoid further site disturbance, unless otherwise determined by a qualified 

biologist, which would involve surveys prior to using equipment to remove the tree. Reforestation 

activities would involve planting within portions of RCAs. Because planting and scalping are done by 

hand, potential direct effects to CRLF are limited to disturbance associated with the presence of workers. 

Planting activities would be short-term, and disturbance to CRLF would be minimal.  

Herbicides may pose a risk to CRLF, and direct impacts may occur from chemical applications within 

riparian areas and outside of riparian areas during the wet season (when CRLF are most likely to be 

present outside of riparian areas). As previously discussed, the worst case scenario, in which the highest 

proposed strength of glyphosate (7 lbs per acre) is used, poses a relatively low hazard-quotient for CRLF 

(0.08). Design criteria further minimizes the effects of the herbicide on individuals of this species by 

prohibiting the use of herbicides within 300 feet of CRLF breeding habitat and within RCAs for 

perennial, intermittent streams, and special aquatic features (300-foot buffer, 150-foot buffer, and 300-

foot buffer, respectively). BMPs limit the use of herbicides and chemical treatments during the wet 

season. Invertebrates (prey), algae (forage for tadpoles), and aquatic macrophytes (cover and forage) are 

more susceptible to herbicides than amphibians, and they would most likely be affected by an accidental 

spill, which would also be reduced by the design criteria and BMPs. Furthermore, in upland environments 

where applied, glyphosate readily adheres to soil particles and is not likely to enter groundwater or be 

mobilized after precipitation events, based on detection studies performed on the ENF. Overall, risks to 

CRLF would be low under proper application of proposed glyphosate formulations, which includes the 

use with low-toxicity adjuvants and dyes (see previous herbicide discussion: Chemicals - Herbicide, 

Adjuvants [Surfactants], and Marker Dyes). This potential effect is not discussed further.  

Fuels reduction activities may directly affect CRLF, as individuals may be harassed, injured, or killed 

during the construction of slash piles or during burning activities. CRLF may seek shelter in piles in damp 

upland locations, and they may be wounded or killed when the piles are burned. Design criteria would 

prevent piles from being ignited within 100 feet of CRLF breeding habitat or within RCAs. Piles being 

ignited within one mile of a breeding habitat would only be ignited on the side furthest from the aquatic 

habitat, providing opportunity for CRLF in the burn pile to escape. These design criteria would minimize 

the potential for individuals to be killed, injured, or disturbed from burning piles. 

The risks to individuals of CRLF, from water drafting are as described under the general effects. These 

risks would be reduced through design criteria requiring individual sites to be assessed by an aquatic 

biologist prior to use. No sites containing CRLF would be used for water drafting.  

Indirect effects to individuals may occur as a result of habitat modification associated with excessive 

sedimentation of habitat. The erosion and sedimentation risks, as a result of ground-based mechanical 

equipment would be reduced by the design criteria, which limits ground-based equipment within 300 feet 

of suitable aquatic habitat, unless the RCA team is consulted for site-specific requirements. Hand felling 

and full suspension removal, which would be allowed in CRLF habitat have significantly less impact on 

ground disturbance and would avoid the sedimentation risks. If new stream crossings for temporary roads 
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were needed, the RCA team would be consulted for site-specific requirements. WSA treatments in the 

Slab Creek watershed would involve the placement of groundcover to reduce erosion, and the effects 

would be beneficial.   

As previously stated, CRLF prefer cooler temperature aquatic habitat and occur in streams with 

temperatures ranging from 30 to 73 degrees Fahrenheit. Therefore, the loss of cover from hazard tree 

removal resulting in increased water temperatures could make previously suitable habitat less suitable or 

unsuitable for this species. In some areas, the cover has already been reduced as a result of the fire, and 

hazard tree removal adjacent to CRLF aquatic habitat would be relatively minimal. Design criteria 

address the loss of cover with criteria for large wood retention and with criteria for retaining downed 

wood along creeks, as well as reforestation efforts throughout treatment areas and WSAs. Because the 

majority of hazard trees would be expected to occur in burn areas with the highest severity, the habitat for 

this species would have already been substantially altered and the quality of the habitat reduced. With 

implementation of the design criteria, changes in water temperature, as a result of hazard tree removal 

activities, would not be measureable, and reforestation efforts under the proposed project, as well as 

natural regeneration, would result in recovery of stream shade in the long term.  

Cumulative Effects 

Refer to Table 3W-A.5 for the percent of CRLF habitat affected by the cumulative projects and the 

percent affected by each alternative.  

Table 3W-A.5 Percent CRLF Habitat Affected by Cumulative Projects and by Each Alternative 

Habitat Type 

CRLF in 

Analysis 

Area 

(acres) 

CRLF Habitat 

Affected by 

Cumulative 

Projects 

(acres) 

Percent CRLF 

Habitat Affected 

by Cumulative 

Projects 

Percent 

CRLF 

Habitat 

Affected by 

Alt 2 

Percent 

CRLF 

Habitat 

Affected 

by Alt 3 

Percent 

CRLF 

Habitat 

Affected 

by Alt 4 

Nonbreeding 

stream (miles) 
229.90 26.13 11% 2% 1% 4% 

Nonbreeding pond 

(acres) 
254.55 9.00 4% 0% 0% 0% 

Upland (acres) 17,124.10 2,396.34 14% 3% 2% 5% 

 

Post-fire tree harvesting and salvage harvest and road reconstruction on public and private lands are the 

primary cumulative stressors to CRLF habitat in the analysis area.  

The Headwaters Slab Creek, Lower Slab Creek, South Fork American River-Brockliss Canyon, South 

Fork American River-Fresh Pond Ravine, and South Fork American River-Slab Creek Reservoir 

watersheds (HUC 7) have the greatest amount of both cumulative projects and Alternative 2 treatment 

areas that overlap suitable CRLF habitat. All of these watersheds (except Lower Slab Creek) contain 

upland dispersal habitat within one mile of suitable breeding habitat that would be affected by the 

cumulative projects and Alternative 2. These areas of increased activity over large expanses would result 

in the greatest risk to individuals because the operation of more mechanized equipment over larger areas 

increases the chances of directly impacting individuals. However, as previously discussed, CRLF use 

upland habitats and travel furthest from aquatic habitats during the wet times of the year, during which 

time logging activities and herbicide use would not be in operation. In these more actively logged areas, 

there would be a greater potential for excess sediment and reduction in large woody debris recruitment, 

resulting in a potentially degraded habitat for the species. The risk would be the greatest in areas with 

intense salvage harvesting, which would be expected to occur under the private salvage operations, which 

are the majority of cumulative projects affecting CRLF habitat. Ninety-seven percent of the Lower Slab 
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Creek watershed burned in the fire, but according to the CWE, it is currently below the TOC. With the 

cumulative projects considered, the risk of cumulative watershed effects would increase significantly over 

the next year, but would drop to near current by 2025. Seventy-four percent of the Headwaters Slab Creek 

watershed burned in the fire. This watershed is currently above the TOC, and the risk of cumulative 

effects will increase by nearly 120 percent in the next year. However, by 2025, it will have reduced to 

better than present conditions. The potential for direct risks to individuals as a result of cumulative 

projects is relatively low, as CRLF have not been identified in the project area during previous surveys. 

Recruitment of large, woody debris in CRLF upland habitats may be cumulatively affected by the salvage 

and hazard tree reduction actions. The removal of greater numbers of trees from salvage operations would 

contribute to a long-term decrease in large, woody debris. With the design criteria and BMPs in place for 

CRLF, the project’s contribution to these cumulative effects would be minimal. 

Direct, Indirect, and Cumulative Effects of Alternative 3 

Effects are similar to those found in Alternative 2, but with less acres of treatment overlapping inside 

CRLF non-breeding habitat. Similarly to Alternative 2, no activities are planned directly adjacent to the 

potential CRLF breeding habitat in Slab Creek, Deadman’s Reservoir, or Esmeralda Creek. About 218 

acres of potential CRLF non-breeding aquatic/riparian habitat fall within the Wildland Urban Interface 

(WUI) or Strategic Fire Management Zone (SFMZ), and those acres overlap with proposed treatments 

activities, including variations of mastication of hazard trees, biomass treatments, salvage logging, 

reforestation, and herbicide use. Additionally, about 216 acres of upland dispersal habitat for CRLF 

overlap with proposed treatment activities. Implementation of design criteria and BMPs will greatly 

reduce the risk of adverse effects to the CRLF non-breeding and upland dispersal habitat.  

Cumulative Effects 

Because the treatments affecting CRLF habitat, and the extent of the treatments proposed under 

Alternative 3 are similar to those proposed under Alternative 2, the cumulative effects to SNYLF would 

be the same under Alternative 3 as under Alternative 2. 

Direct, Indirect, and Cumulative Effects of Alternative 4 

Effects are similar to those found in Alternative 2, but with more acres of treatment overlapping inside 

CRLF non-breeding habitat. Similarly to Alternative 2, no activities are planned directly adjacent to the 

potential CRLF breeding habitat in Slab Creek, Deadman’s Reservoir, or Esmeralda Creek. About 718 

acres of potential CRLF non-breeding aquatic/riparian habitat fall within the Wildland Urban Interface 

(WUI) or Strategic Fire Management Zone (SFMZ), and those acres overlap with proposed treatments 

activities, including variations of mastication of hazard trees, biomass treatments, salvage logging, 

reforestation, and herbicide use. Additionally, about 829 acres of upland dispersal habitat for CRLF 

overlap with proposed treatment activities. Implementation of design criteria and BMPs will greatly 

reduce the risk of adverse effects to the CRLF non-breeding and upland dispersal habitats.  

Cumulative Effects 

The potential cumulative effects to CRLF would be similar to those under Alternative 2, but with a 

slightly greater impact onto stream habitat in Slab Creek and to upland habitat in most watersheds. The 

increases in impacts to habitat would be two percent. With an increase in salvage activity in CRLF upland 

dispersal habitat, this alternative could contribute to greater cumulative impacts to individuals, increases 

in erosion, and a reduction in large woody debris. As discussed under Alternative 2, the risk would be the 

greatest in areas with intense salvage harvesting, which would be expected to occur under the private 

salvage operations, which are the majority of cumulative projects affecting CRLF habitat. The BMPs and 

design criteria would minimize the contribution to cumulative effects, although the reduction in large, 

woody debris would be slightly greater with the increased salvage areas.  
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Direct, Indirect, and Cumulative Effects of Alternative 5 

The effects of herbicides are the same as discussed for all aquatic species. 

Sierra Nevada Yellow-legged Frog 

Affected Environment 

Approximately 67 acres of potentially suitable habitat occurs within the proposed treatment areas. 

Because SNYLF have not been found within the project area or the SNYLF analysis area during previous 

amphibian surveys and because the potential breeding habitat is extremely limited, the areas of potential 

habitat for this species within the treatment areas are likely over-estimated and the risk of injury, 

mortality, or behavioral disturbance is low. However, because project-specific surveys within the project 

area have not been conducted to determine habitat suitability to confirm presence or absence of the 

species, the actual use of the potentially suitable habitat identified is unknown. Therefore, it is assumed 

the species has the potential to occupy the suitable habitat identified in the analysis area for this species. 

Refer to Table 3W-A.6 for the total amount of habitat affected by the proposed activities for this 

alternative. 

Table 3W-A.6 Summary of SNYLF Habitat Within Each Alternative 

Location 

SNYLF Habitat 

Analysis Area 

Inside Treatment Activities 

Alternatives 

2 & 5 

Alternative 

3 

Alternative  

4 

Lower South Fork Rubicon River 85 -- -- 6 

North Fork Long Canyon Creek 73 -- -- 1 

Rubicon River-Ellicott Bridge 214 12 12 11 

Rubicon River-Hell Hole Reservoir 215 -- -- 0.36 

Rubicon River-Stony Creek 215 8 8 25 

South Fork Long Canyon Creek 304 12 10 19 

Wallace Canyon 60 35 35 36 

Other Watersheds 83 -- -- -- 

TOTAL 1,250 67 65 98 

 

In the South Fork Long Canyon Creek watershed, approximately 1,000 feet of perennial stream 

containing suitable SNYLF habitat is proposed for channel improvement activities. Treatments could 

include the placement of large, woody debris, the stabilization of headcuts and gullies with wood or rock 

and reshaping headwalls, reshaping of streambanks along incised channels, and the planting of riparian 

vegetation. There will be short-term effects to habitat while this work is being implemented, but, in the 

long term, there should be beneficial effects to the habitat. 

In the Rubicon River-Ellicott Bridge watershed, approximately 2.3 acres of suitable SNYLF habitat along 

an intermittent stream is proposed for WSA treatments that include increasing groundcover to reduce 

sedimentation and obliterating existing skid trails that are anticipated to continue causing increased 

sedimentation. There will be short-term effects to habitat while this work is being implemented, but in the 

long term there should be beneficial effects to the habitat.  

In the South Fork of Long Canyon Creek watershed, approximately 1.75 acres of hazard tree treatment is 

proposed inside suitable SNYLF habitat near roads 14N43 (Big Meadow) and 17N02 and near an 
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archeological site. In Wallace Canyon Creek watershed, approximately 3.9 acres of hazard tree treatment 

is proposed inside suitable SNYLF habitat for archeological site protection. The area would be left for 

natural recovery to prevent additional disturbance. Inside the Rubicon River-Stony Creek watershed, 

approximately 7 acres of prescribed burning is proposed inside suitable SNYLF habitat. The area would 

be left for natural recovery to prevent additional disturbance.  

Environmental Consequences 

Direct, Indirect, and Cumulative Effects of Alternative 1 

Under Alternative 1, the general effects described above for CRLF also apply to SNYLF.  

Direct, Indirect, and Cumulative Effects of Alternative 2 

The SNYLF is typically found close to water (generally within 82 feet of aquatic habitat), and most long- 

distance movements appear to be between suitable aquatic habitats in close proximity. Design criteria 

prohibit operation of ground-based mechanical equipment within 100 feet of suitable SNYLF aquatic 

habitat, removing the risk to individuals from equipment operations. Tree felling within SNYLF habitat 

could affect individuals; however, design criteria require hand felling away from the aquatic habitat, 

reducing the risk to SNYLF and its aquatic habitat. Individuals in suitable upland habitat would be 

expected to flee from the site of disturbance. Trees felled within SNYLF habitat would be left in place to 

avoid further site disturbance, unless otherwise determined by a qualified biologist, which would involve 

surveys prior to using equipment to remove the tree.  

As previously described, work may include operating equipment within SNYLF aquatic habitat to 

recontour and stabilize the streambanks and to reshape the headwalls. SNYLF are highly affiliated with 

the aquatic habitat and, if present and unable to escape the disturbance, could be directly affected by 

equipment operation. Excessive sedimentation from in-channel work could impact individuals, as 

described in the general effects discussion. The design criteria require involvement of the RCA team for 

WSA work, which would involve site-specific evaluation by an aquatic biologist. BMPs to prevent 

excessive sedimentation would reduce the risks of excessive sedimentation. Materials for erosion control, 

such as tightly woven fiber netting, plastic monofilament netting, or similar materials, may entrap 

individuals and result in death due to exposure, starvation, strangulation, or predation (Stuart et al., 2001); 

these materials are prohibited from use for erosion control when left exposed. Extended periods of 

disturbance from the in-channel work could result in SNYLF inhabiting the area to relocate to other areas, 

resulting in increased risks of predation or in reduced fitness from displacement. As described for CRLF, 

potential effects from reforestation would be related to temporary disturbance from the presence of 

workers and would be minimal. 

Risks to individuals from herbicide applications would be minimized through design criteria prohibiting 

application of herbicides within RCAs, which would prevent application within 300 feet of perennial 

streams, ponds, and meadows and within 150 feet adjacent to intermittent streams. As previously 

discussed, risks to amphibians from glyphosate under a worst case scenario are relatively low, and with 

the described buffers and application of BMPs, the risks of runoff affecting individuals directly or 

indirectly are virtually eliminated. This potential effect is not discussed further.  

The risks to individuals of SNYLF from water drafting are as described under the general effects. These 

risks would be reduced through design criteria requiring individual sites to be assessed by an aquatic 

biologist prior to use. No sites containing SNYLF would be used for water drafting.  

Fuel reduction activities may directly affect SNYLF, as individuals may be harassed, injured, or killed 

during the construction of slash piles or during burning activities. SNYLF may seek shelter in piles in 

damp upland locations and may be wounded or killed when the piles are burned. Design criteria would 

prevent piles from being ignited within suitable SNYLF habitat, thereby removing the risks associated 

with construction of slash piles and pile burning. 
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Prescribed burning which has the potential to injure or kill individuals is proposed in the Rubicon 

Canyon. Direct fire-related mortality of adult amphibians is rare, either because of the timing of the fire or 

because individuals are able to take refuge from fire in burrows, moist ground, or water sources such as 

ponds (USFS, 2014). The immediate effects on wildlife, in the form of mortality of individuals and failed 

reproduction, is expected to be a small threat to most healthy populations, unless stressors such as drought 

or persistent habitat change have left populations isolated or with an extremely limited distribution 

(USFS, 2013). The prescribed fire treatment is designed to minimize effects to RCAs, and the design 

criteria prohibit igniting prescribed burn within RCAs, which contain buffers exceeding suitable SNYLF 

habitat. These design criteria would reduce the potential impacts to individual SNYLF.  

The risks of excessive sedimentation would be minimized through BMPs and design criteria. No 

mechanical equipment would be allowed within 100 feet of SNYLF aquatic habitat, unless the RCA team 

is consulted for site-specific requirements, and a survey is conducted. The in-channel work, road work, 

and temporary road construction described above would increase sedimentation temporarily. The road 

treatments would occur prior to or during salvage operations in a unit, and the sediments from the roads 

would be expected to combine with sediment generated from salvaging. The in-channel work and road 

work would be conducted for the purpose of reducing erosion and sediment delivery to streams, thereby 

reducing the potential effects of increased sedimentation on SNYLF. Design criteria require that, for work 

in WSA areas and new stream crossings, the RCA team must be consulted with for site-specific 

evaluation and requirements, which would involve site-specific evaluation by an aquatic biologist.   

The potential for long-term sedimentation associated with in-channel work in South Fork Long Canyon 

Creek would be reduced by implementing BMPs for erosion control. Further, WSA treatments in the 

Rubicon River-Ellicott Bridge watershed include WSA treatments within SNYLF suitable habitat. These 

include increasing the groundcover and obliterating existing skid trails. Groundcover treatments in hazard 

areas would also reduce the potential for continued erosion and increased sedimentation. Although there 

would be short-term effects to the habitat while the treatments are implemented, the treatments would 

reduce the potential for continued sedimentation in SNYLF habitat and would ultimately result in 

improved habitat in the treatment areas. Design criteria require the involvement of the RCA team for 

work in WSA, which would involve site-specific evaluation by an aquatic biologist.  

Prescribed burning has the potential to contribute to erosion and sedimentation and to reduce habitat 

quality through the removal of riparian vegetation. Approximately seven acres of suitable SNYLF habitat 

falls within a prescribed burn area in the Rubicon River watershed. Prescribed burning is implemented 

under optimal conditions to allow the fire to burn at low intensity. The resulting fire is generally patchy 

and does not burn hot enough to damage soil to result in highly erosional, hydrophytic soils. As 

previously mentioned, the design criteria prohibit igniting prescribed fires in RCAs or SNYLF habitat, 

which would reduce the potential impacts to SNYLF habitat.  

Salvage logging and hazard tree removal would decrease the long-term supply of large, woody debris 

available for aquatic and upland habitats. The importance of large, woody debris to SNYLF is not well 

documented, but woody debris may provide cover from predators (Federal Register, 2013a), and it 

promotes the formation of habitat complexity within a stream. No salvage logging would occur within 

SNYLF habitat, and the hazard tree removal along the South Fork Long Canyon Creek and Wallace 

Canyon Creek would not substantially reduce large, woody debris, as design criteria require that large 

wood is retained and that felled hazard trees in the mechanical exclusion zone be left in place. The 

effects of tree removal on water temperatures are expected to be relatively inconsequential since the 

trees being removed would be dead and would provide relatively little shade. Further, the effects on the 

species habitat are considered to be negligible.  

The project would contribute to the cumulative actions in four watersheds containing suitable SNYLF 

habitat. In the more actively logged areas, there would be a greater potential for excess sediment, and 

some small stream habitats may be unsuitable for the first year post-logging, but the suitability would 
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improve over the next few years. The watersheds containing SNYLF habitat are mostly currently at high 

risk for cumulative watershed effects (above 200 percent), which would increase in the following years, 

but would improve by 2025. The CWE indicated that Rubicon River-Ellicott Bridge would improve from 

its current TOC of 216 percent to 20 percent by 2025. Rubicon River-Stony Creek would not fall below 

the TOC by 2025, but would reduce from 212 percent to 142 percent of the TOC. Similarly, Wallace 

Canyon would not fall below the TOC by 2025, but would reduce from 232 percent to 140 percent of the 

TOC. South Fork Long Canyon Creek is currently below the TOC, and it would continue to stabilize by 

2025. The temporary increase in sedimentation could make some waterways unsuitable for the species; 

however, the conditions for all watersheds would improve compared to existing conditions by 2025. The 

removal of greater numbers of trees from salvage operations would contribute to a long-term decrease in 

large, woody debris. Design criteria and BMPs would be implemented under Alternative 2 and that would 

reduce the potential effects to the species as a result of the project, and would reduce the project’s 

contribution to cumulative effects to the species. 

Direct, Indirect, and Cumulative Effects of Alternative 3 

Effects are similar to those found in Alternative 2, but with less acres of treatment overlapping inside 

suitable SNYLF habitat. The WSA activities proposed in South Fork Long Canyon Creek and the 

Rubicon-Ellicott watersheds, and the prescribed burning in the Rubicon-Stony Creek watershed are the 

same as in those under Alternative 2.  

Alternative 3 proposes less hazard tree treatments than Alternative 2. In the Wallace Canyon Creek 

watershed, about one-half acre of roadside hazard tree treatment and three acres archeological hazard tree 

treatment activities overlap with suitable SNYLF habitat. Hand felling to abate the hazard will occur and 

design criteria will prevent any other disturbance. Therefore, effects will likely not be measurable at the 

watershed level in these 3.5 acres. Like Alternative 2, there is still a great deal of salvage and 

reforestation use proposed adjacent to suitable SNYLF habitat inside the Wallace Canyon Creek 

watersheds, although less than in Alternative 2. Design criteria will greatly reduce the risk of adverse 

effects from these proposed activities.  

Cumulative Effects 

Because the treatments affecting SNYLF habitat and the extent of the treatments proposed under 

Alternative 3 are similar to those proposed under Alternative 2, the cumulative effects to SNYLF would 

be the same under Alternative 3 as under Alternative 2.  

Direct, Indirect, and Cumulative Effects of Alternative 4 

The effects of Alternative 4 are similar to those found under Alternative 2, but with more acres of 

treatment overlapping inside suitable SNYLF habitat. The WSA activities proposed in South Fork Long 

Canyon Creek and the Rubicon-Ellicott watersheds, and the prescribed burning in the Rubicon-Stony 

Creek watershed are the same as those under Alternative 2.  

Alternative 4 proposes more roadside tree treatments than Alternative 2. In the South Fork-Long Canyon 

Creek watershed, about 15.7 acres of roadside tree treatment is proposed inside suitable SNYLF habitat 

near roads 14N43 (Big Meadow), 14N42, and 17N02, and near an archeological site. In North Fork-Long 

Canyon Creek watershed, about 0.9 acre of roadside hazard tree treatment is proposed inside suitable 

SNYLF habitat near road 14N38. Along Hellhole Reservoir, about 0.6 acres of roadside hazard tree 

treatment is proposed inside suitable SNYLF habitat near road 17N02 (Old Icehouse Road). In Wallace 

Canyon Creek watershed, about 3.35 acres of hazard tree treatment is proposed inside suitable SNYLF 

habitat for archeological site protection and for roadside hazard tree abatement (Road14N12). In the 

Rubicon-Stony Creek watershed, about 17 acres of roadside hazard tree treatment is proposed inside 

suitable SNYLF habitat along Roads 17N12, 17N12E, 13N24, 13N24A, and 13N75. In the Lower South 

Fork Rubicon River watershed, about 6.3 acres of roadside hazard tree treatment is proposed inside 

suitable SNYLF habitat along Roads 13N28 and 13N90. Design criteria would minimize the effects of the 
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tree removal in SNYLF habitat, including using hand felling to avoid ground disturbance, and leaving the 

trees in place within the riparian zone to ensure large wood recruitment.  

Cumulative Effects 

Alternative 4 would contribute to the cumulative actions in seven watersheds containing suitable SNYLF 

habitat, whereas Alternatives 2 and 3 would contribute to the cumulative actions in four watersheds. 

However, this alternative would affect eight percent of the suitable SNYLF habitat in the analysis area, 

while Alternatives 2 and 3 would affect six percent of the suitable SNYLF habitat in the analysis area. 

The combined project and cumulative effects to SNYLF habitat in most watersheds would be similar to 

those under Alternative 2; however, the Lower South Fork Rubicon River and Rubicon River-Stony 

Creek watershed would see increases in treatment areas under Alternative 4 by seven and eight percent, 

respectively, when compared with Alternative 2. Alternative 4 includes substantially more salvage, which 

would reduce recruitment of large, woody debris and could contribute to potential erosional risks. This 

alternative would result in greater cumulative impacts to SNYLF and their habitat than under Alternative 

2.  

Direct, Indirect, and Cumulative Effects of Alternative 5 

The effects of herbicides are the same as discussed for all aquatic species.  

Foothill Yellow-legged Frog 

Affected Environment 

Suitable FYLF habitat is located throughout the project area, within 22 watersheds. Refer to Table 3W-

A.7 for the total suitable FYLF habitat within treatment areas for all alternatives.  

  Table 3W-A.7 Summary of FYLF Habitat Within Each Alternative 

FYLF Analysis 

Area 

Inside Treatment Activities 

Alternative 2 & 5 Alternative 3 Alternative 4 

6,662.88 588.82 509.72 933.21 

 

The habitat, as mapped, has not been field-verified for suitability, and the species’ use of the habitat is not 

known; however, previous surveys have detected FYLF in the South Fork American River watershed 

within Silver Creek, Soldier Creek, and the mainstem South Fork American River, and in the Rubicon 

River. The prescribed fire in the Rubicon Canyon could affect FYLF in their occupied habitat. Very little 

treatment is proposed along occupied habitat in the South Fork American River and in Silver Creek. Hand 

cut and pile is proposed near the South Fork American River, and roadside hazard tree removal is 

proposed along Crooked River Road above Silver Creek. Salvage, mastication, machine pile, and hazard 

tree removal are proposed along segments of Soldier Creek through Forest Service land and could affect 

FYLF in their occupied habitat. Because there have been numerous detections of FYLF in the project 

area, this species has the potential to be affected by the project activities.  

Environmental Consequences 

Direct, Indirect, and Cumulative Effects of Alternative 1 

The general effects described above for Alternative 1 above also pertain to potential effects to the foothill 

yellow-legged frog and to its associated habitat. However, effects from Alternative 1 are likely not 

measurable beyond effects caused by wildfire, except perhaps in some localized areas where 

sedimentation will continue to occur due to problems on the landscape exacerbated by the fire (e.g. skid 
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trails and road watershed failures). Therefore Alternative 1 (No Action) is not expected to cause any 

measurable changes to the FYLF or to its habitats. 

Direct, Indirect, and Cumulative Effects of Alternative 2 

Approximately 588.82 acres of suitable FYLF habitat are within treatment areas for Alternative 2.  

Potential injury or mortality from equipment operation and tree falling would be minimized by design 

criteria. Based on the operating requirements for ground-based mechanized equipment in RCAs below 

4,500 feet (See Table 2.13), ground-based mechanical equipment would be prohibited from within 50 feet 

of the aquatic habitat or from within 25 feet of the riparian vegetation (whichever is greater). In the 

unlikely event of the species occurring above 4,500 feet, the buffers expand to 100 feet from the aquatic 

habitat, or 25 feet from the riparian vegetation (whichever is greater), which would preclude equipment 

operation from within the FYLF buffer. Where FYLF habitat overlaps the mapped CRLF buffer, only 

hand felling of trees would be allowed within 300 feet of the aquatic habitat. Mechanized equipment 

would only be allowed for removal, if necessary, and would follow surveys by a biologist. These design 

criteria would virtually eliminate the potential for direct impacts to FYLF. Where FYLF habitat does not 

overlap the CRLF buffer below 4,500 feet, ground-based equipment could occur as close as 50 feet from 

the aquatic habitat. Because operations would occur during the dry season, it would be expected that 

FYLF use of upland habitat would be limited and would be associated with wetter habitats near the 

aquatic habitat. FYLF would be expected to flee the disturbance and to retreat to the aquatic habitat. Trees 

would be felled away from the aquatic habitat, minimizing the potential for direct impacts to individuals 

and to the aquatic habitat.  

Approximately 26 acres of WSA treatment would occur in suitable FYLF habitat. In-channel work is 

proposed in approximately 100 feet of stream in Big Grizzly Canyon containing suitable FYLF habitat. 

Work may include operating equipment within FYLF habitat to recontour and to stabilize the streambanks 

and reshape the headwalls. FYLF are highly affiliated with the aquatic habitat and if present and unable to 

escape the disturbance, could be directly affected by equipment operation. Excessive sedimentation from 

in-channel work could impact individuals, as described in the general effects discussion. Extended 

periods of disturbance from the in-channel work could result in FYLF inhabiting the area to relocate to 

other areas, resulting in increased risks of predation or in reduced fitness from displacement. The design 

criteria require involvement of the RCA team for WSA work, which would involve a site-specific 

evaluation by an aquatic biologist. BMPs to prevent excessive sedimentation would reduce the risks of 

excessive sedimentation. WSA treatments in other areas would involve placing groundcover, which 

would result in minimal ground disturbance and in beneficial effects related to risk from sedimentation. 

As described for CRLF, potential effects from reforestation would be related to temporary disturbance 

from the presence of workers and would be minimal. The effects would be beneficial as the planting 

efforts would reestablish native species of riparian vegetation, improving habitat for the species.  

Worst-case-scenario risks to individuals from herbicide use would be abated from the design criterion, 

which prevents herbicides from being applied within RCAs, which extend beyond FYLF suitable habitat. 

Where FYLF habitat overlaps CRLF habitat, the risk would be further reduced as the avoidance buffer 

would be expanded to 300 feet. Risks to individuals from pile burning would be abated by design criteria, 

as no piles would be burned within RCAs. As previously described, the risks associated with water 

drafting would be minimized, as individual water drafting sites would be evaluated by an aquatic 

biologist, and no water drafting would occur in a site occupied by a sensitive species.  

Approximately 138 acres of potential FYLF habitat would be burned in the Rubicon Canyon as part of the 

prescribed burn. The prescribed burning has the potential to injure or kill individuals from burning. As 

described for SNYLF, direct fire-related mortality of adult amphibians is rare, either because of the 

timing of the fire or because individuals are able to take refuge from fire in burrows, moist ground, or 

water sources such as ponds (USDA Forest Service, 2014). The immediate effects of wildlife in the form 

of mortality of individuals or failed reproduction is expected to be a small threat to most healthy 
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populations, unless stressors such as drought or persistent habitat change have left populations isolated or 

with an extremely limited distribution (USFS, 2013). The prescribed fire treatment is designed to 

minimize effects to RCAs, and the design criteria prohibit igniting prescribed burn within RCAs, which 

contains buffers exceeding suitable FYLF habitat. These design criteria would reduce the potential 

impacts to individual FYLF.  

Fuels treatments are proposed for the roadside and salvage units to reduce fuel loading created by non-

merchantable tree material. This post-salvage material would be piled by hand or machine (bulldozer or 

grapple). Hand piling does not create any ground disturbance, and erosion would not be expected in areas 

treated in this manner. Dozer piling has the potential for the greatest amount of ground disturbance and 

erosion. Since the extent of this activity would only occur in the salvage and hazard tree units, the 

categories of watershed concern relate directly to erosion related to dozer piling. Erosion from the 

machine treated units would be detectable primarily in the moderate- and high-response watersheds, with 

slight impairment of FYLF habitat in the moderate-response watersheds and with minor, localized 

impairment of habitat in the high-response watersheds. 

Risks associated with project activities which may indirectly affect FYLF or their habitat include a) 

increased sedimentation of potentially suitable habitat, as a result of ground disturbance and prescribed 

burning, b) reductions in canopy cover within potentially suitable habitat, which could lead to 

increased water temperatures, and c) reduction in large woody debris recruitment, which provides 

important habitat features.  

The primary indirect effects to individuals would be associated with increased sedimentation from 

equipment operation, the usage of roads and skid trails, construction of new roads, pile burning, and 

prescribed fire. The design criteria and BMPs would minimize the risk of sedimentation. The lowest risk 

of excessive sedimentation would be in areas where equipment operation is furthest from the riparian 

area. No new primary skid trails would be constructed within 150 feet of streams or special aquatic 

features to abate the risk of sedimentation in the habitat. No ground-based equipment would be operated 

within 50 feet of perennial or intermittent streams below 4,500 feet in elevation or within 100 feet of 

perennial or intermittent streams above 4,500 feet in elevation. These design criteria and BMPs would 

minimize the risks of sedimentation from project activities.  

The in-channel work, road work, and temporary road construction described above would increase 

sedimentation temporarily. The road treatments would occur prior to or during salvage operations in a 

unit, and the sediments from the roads would be expected to combine with sediment generated from 

salvaging. The in-channel work and road work would be conducted for the purpose of reducing erosion 

and sediment delivery to streams, thereby reducing the potential effects of increased sedimentation on 

FYLF. Further, as previously mentioned, the design criteria require that, for work in WSA areas and for 

new stream crossings, the RCA team must be consulted for site-specific evaluation and requirements, 

which would involve site-specific evaluation by an aquatic biologist.  

Cumulative Effects 

Alternative 2 would contribute to the cumulative actions in all but one watershed containing suitable 

FYLF habitat, and Alternative 2 would affect 11 percent of the suitable FYLF habitat in the analysis area. 

The analyzed cumulative projects would affect 24 percent of the suitable FYLF habitat in the analysis 

area. The combined project and cumulative effects to FYLF habitat would exceed 40 percent of the total 

suitable habitat in that watershed for six watersheds (Big Grizzly Canyon, Pilot Creek-Stumpy Meadows 

Reservoir, South Fork American River-Brockliss Canyon, South Fork American River-Fresh Pond 

Ravine, and Wallace Canyon). The majority of the cumulative projects in these watersheds are tree 

harvesting projects on private lands. Several post-fire hazard tree harvesting and tree thinning projects are 

planned for these watersheds, but they are of substantially less size than the private projects, which are a 

combination of salvage, post-fire salvage, and road reconstruction projects. The heavy salvage logging 

associated with private operations would reduce recruitment of large, woody debris in those areas and 
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could contribute to increased sedimentation. As previously discussed, the cumulative watershed effects 

would increase in risk in the next few years, which could make some streams temporarily unsuitable for 

this species. However, for all watersheds, the risks would improve compared to existing conditions by 

2025. The removal of greater numbers of trees from salvage operations would contribute to a long-term 

decrease in large, woody debris. Design criteria and BMPs would be implemented under Alternative 2 

that would reduce the potential effects to the species as a result of the project and that would reduce the 

project’s contribution to cumulative effects to the species.  

Direct, Indirect, and Cumulative Effects of Alternative 3 

Under Alternative 4, effects are similar to those found in Alternative 2, but the total acres of treatment 

overlapping suitable FYLF habitat is 79 acres less under Alternative 3. The WSA activities would be the 

same as under Alternative 2. Overall, the WSA treatments would result in improved habitat quality for 

FYLF, with a slight improvement over Alternative 2 from reduced post-fire erosion with the increased 

WSA treatment. The prescribed burning in the Rubicon River-Stony Creek and Rubicon River-Leonardi 

Spring watersheds are similar to those under Alternative 2 and the effects would be similar.  

The total acres of salvage treatment overlapping FYLF habitat under Alternative 3 would be 56 acres less 

than under Alternative 2. The greatest areas of salvage overlapping FYLF habitat are in Brush Creek, 

Pilot Creek-Stumpy Meadows Bridge, Rubicon River-Leonardi Spring, and Wallace Canyon. The 

potential effects associated with salvage would be reduced slightly under this alternative when compared 

with Alternative 2. Although design criteria would minimize the potential effects of salvage, there would 

still be the potential for impacts to individuals from operation of equipment within upland areas that may 

be occupied by this species. The areas proposed for groundcover treatment would be reduced by 

approximately half under Alternative 3, meaning a slight reduction in the water quality benefits (i.e. a 

reduced risk of sedimentation) from post-salvage groundcover.  

Cumulative Effects 

Because the treatments affecting FYLF habitat, and the extent of the treatments proposed under 

Alternative 3 are similar to those proposed under Alternative 2, the cumulative effects to FYLF would be 

the same under Alternative 3 as under Alternative 2.  

Direct, Indirect, and Cumulative Effects of Alternative 4 

Effects are similar to those found in Alternative 2, but with an increase of 344 acres of treatment 

overlapping FYLF habitat. The acreage increase would be largely attributed to the addition of roadside 

salvage, with the greatest amounts in Brush Creek, Lower Silver Creek, Lower Slab Creek, Silver Creek-

Camino Reservoir, and South Fork American River-Slab Creek Reservoir. Design criteria would 

minimize the effects of the tree removal, including using hand felling in the equipment operation 

exclusion zone based on the design criteria to avoid ground disturbance and impacts to individuals, and 

leaving the trees in place within the riparian zone to ensure large wood recruitment. Salvage treatments 

include leaving groundcover, which can help to minimize risks of erosion and sedimentation.  

Cumulative Effects 

Alternative 4 would contribute to the cumulative actions in 20 watersheds containing suitable FYLF 

habitat. This alternative would affect 17 percent of the suitable FYLF habitat in the analysis area, and the 

analyzed cumulative projects would affect 24 percent of the suitable FYLF habitat in the analysis area. 

The combined project and cumulative effects to FYLF habitat in most watersheds would be similar to 

those under Alternative 2; however, the Big Grizzly Canyon, Brush Creek, Lower Silver Creek, Rubicon 

River-Leonardi Spring, Silver Creek Camino Reservoir, and South Fork American River-Brockliss 

Canyon would see increases exceeding five percent when compared with Alternative 2. Alternative 4 

includes substantially more salvage, which would increase the contribution to cumulative effects 

associated with erosion, sedimentation, and with a reduction in large, woody debris recruitment.  
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Direct, Indirect, and Cumulative Effects of Alternative 5 

The reduced herbicide treatments under Alternative 5 would reduce the potential for impacts to 

individuals or to water contamination during follow-up treatments; however, impacts from herbicide use 

are unlikely for any species under any action alternative due to use of BMPs, project design criteria, and 

near-stream exclusion zones.  

Western Pond Turtle 

Affected Environment 

Suitable WPT habitat is located throughout the project area, within 24 drainages. Approximately 7,618 

acres of potentially suitable habitat occurs within proposed treatment areas under Alternative 2. The 

habitat, as mapped, has not been field-verified for suitability; however, previous surveys have detected 

WPT in Little Wallace Canyon Creek, in the Wallace Canyon watershed. Salvage and hazard tree 

removal are proposed along segments of Little Wallace Canyon Creek in Forest Service lands. Because 

there have been numerous detections of WPT in the project area, this species has the potential to be 

affected by the project activities.  

The risk of detrimental effects to the WPT is higher than the other aquatic species evaluated because the 

turtle uses a greater range of habitats and because the turtle uses the uplands more extensively during 

various times of the year. As discussed earlier, the WPT can use upland habitats up to 1,700 feet away 

from an aquatic habitat and can occur in upland habitats for overwintering, nesting, and aestivation. In 

general, WPT remain close to water from early spring through early fall, but, in habitats with seasonal 

water, they can move into upland habitat when the seasonal feature is dry to aestivate in leaf duff or mud.  

Environmental Consequences  

Direct, Indirect, and Cumulative Effects of Alternative 1 

WPT has been documented within the project area. The general effects described for Alternative 1 above 

also pertain to potential effects to the western pond turtle and its associated habitat. However, effects from 

Alternative 1 are likely not measurable beyond effects caused by wildfire, except perhaps in some 

localized areas where sedimentation will continue to occur due to problems on the landscape exacerbated 

by the fire (e.g. skid trails and road watershed failures). Therefore Alternative 1 (No Action) is not 

expected to cause any measurable changes to WPT or to its habitats. 

Direct, Indirect, and Cumulative Effects of Alternative 2 

WPTs are highly associated with permanent water in river and stream channels and other waterbodies 

(e.g., ponds, reservoirs); however, they will seek out and use upland habitats both within and outside of 

RCAs to escape peak flow events in winter/early spring and in periods dry periods during late 

summer/early fall. The greatest effects to WPT would most likely be due to individuals being crushed 

from equipment operation and to tree felling during nesting, incubation, and hatching periods, and to 

prescribed fire activities. Individuals and nests could be crushed by harvest equipment, tractor piling, and 

falling timber associated with timber harvest and fuels treatment activities outside of the mechanical 

exclusion zones. The greatest risks would be in areas with a high amount of salvage treatment that would 

affect WPT suitable habitat, in particular, Brush Creek, Rubicon River-Leonardi Spring, and the Silver 

Creek Camino Reservoir. Each has salvage areas affecting 500 to 600 acres of suitable habitat. Turtles 

may overwinter in the upland from October through April, but logging activity would be unlikely at this 

time of year due to machinery operational constraints associated with soil compaction risk. During June 

and July, the WPT could use the uplands for nesting, but the availability of nesting habitat is very limited 

and restricted to relatively open, herbaceous-dominated slopes, which generally lack salvageable trees. As 

a result, the risk of direct effect is self-mitigating. Individuals could be crushed from road equipment 

associated with road treatment and construction, particularly where road work occurs near suitable 

habitat. Design criteria require that new stream crossings require involvement of the RCA team, which 
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would involve site-specific evaluation by an aquatic biologist. As described for CRLF, potential effects 

from reforestation would be related to temporary disturbance from the presence of workers and would be 

minimal.  

The effects of fuels treatments on the WPT habitats would be the same as for the FYLF. As with the 

salvage logging, treatments occurring within the buffer established for the WPT would increase the risk of 

directly impacting individuals occurring in upland habitats. There is a very low risk of injury and 

mortality in units using hand piling to treat surface fuels. Physical disturbance is the most likely direct 

impact and there would be little-to-no adverse impact to an individual’s well-being. Units with machine 

piling would increase the risk of direct impact to relatively high levels because the intensity of operations 

would likely be high, especially in areas with high levels of mortality in small diameter (i.e. non-

merchantable) stands. Machine piling would likely occur only in one year and could occur one to five 

years following the salvage activities. As with the salvaging, low levels of mortality could affect 

population size for several years and until new individuals enter the population.  

The effects of herbicides on WPTs is not well understood, but potential for direct effects is believed to be 

low since their skin is not as permeable as the skin of amphibians and since they do not fully respire 

underwater like fish. As a result, risks and effects of herbicides to WPT are not expected under normal 

application. Using the hazard quotients listed in Table 3W-A.3 for sensitive and tolerant fish as a 

baseline, WPT populations could be indirectly affected by either consuming contaminated invertebrates 

and macrophytes, or by experience indirect effects if a reduction in these prey items occurred as a result 

of water contamination. Since glyphosate readily adheres to soil particles, it is not likely to enter 

groundwater or be mobilized after precipitation events that may affect water quality. Direct contact with 

eggs at a nesting site, or eggs in contact with contaminated soil, could have negative effects under an 

accidental spill scenario, but this has not been documented.  

Approximately 1,175 acres of potential WPT habitat would be burned in the Rubicon Canyon as part of 

the prescribed burn. The prescribed burning has the potential to injure or kill individuals from burning or 

crushing. WPT in the uplands could be impacted by prescribed fire. Depending on the timing, eggs or 

hatchlings could be affected. Design criteria would prevent fires from being lit in RCAs where WPT 

would most likely occur. The prescribed fire would be burning of piles, and not a full understory fire. 

Although there are risks to individuals, prescribed fires do not burn as hot as wildfires, and soils are not 

typically damaged, which may reduce this risk. Although WPT have not been documented in the Rubicon 

Canyon, extensive surveys for WPT have not been conducted; therefore, the extent of the use of the 

canyon by WPT is not known. There is the potential for low levels of mortality from prescribed fire, 

which could affect the population size for several years and until new individuals enter the population.  

The primary adverse indirect impact to individuals would be sedimentation of stream habitats. As 

with the FYLF, the degree of impact is related to the extent of activity, particularly activity in close 

proximity to the aquatic features. Deep water habitats are important to all life stages of the WPT 

(except hatchlings) for escaping from disturbance, foraging, and thermal retreat. Sediment that 

reduces the volume of a deep water habitat by more than 50 percent is considered excessive and 

degrades habitat suitability from high to low. In larger streams and rivers, the energy of the water 

during annual peak flows is enough to maintain extensive areas of high quality, deep water habitat. 

For hatchling turtles, excess sediment could fill backwater areas that provide high quality suitable 

habitat for this life stage. If this occurs, some hatchlings may not find sufficient food resources to 

keep the hatchling alive during the summer or following winter. This impact to habitat could last for 

two to three years, which is a low-level impact to a population because population growth could be 

decreased for several years. Design criteria and BMPs would minimize the potential for excessive 

sedimentation, and the potential effects should not affect the persistence of any population.  

A secondary indirect effect that could affect the WPT is that salvage operations would remove 

standing dead trees from around the aquatic feature. This impact could be beneficial and detrimental 
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to the WPT. The detriment is that these trees provide good overwintering and aestivation habitat when 

they fall. Turtles will dig themselves under the logs, which provide protection from predators and a 

moister microclimate during aestivation. Salvage logging would reduce the short- and long- term 

recruitment of LWD and would reduce habitat suitability from high to moderate or low. Salvage 

logging would also potentially provide a benefit to the WPT because the removal of the trees would 

provide open, sunny habitat conducive to nesting. Pre-fire areas with dense overstory would have 

provided a lower quality and quantity of nesting habitat, but areas with high vegetation mortality now 

give the WPT ample nesting habitat. Salvaging the dead material would provide a more open ground 

surface which would allow nestlings to easily navigate to the water.  

The removal of large, woody debris associated with salvage operations would reduce opportunity for 

habitat features created by downed trees. Large, woody debris provides high quality basking habitat 

when accessible from the water. Jennings and Hayes (1994) indicate the amount of basking habitat 

improves overall habitat quality; therefore, abundant large, woody debris in a stream would enhance 

habitat quality. The rate of recruitment of large, woody debris from salvaged areas would be greatly 

reduced in localized areas. Design criteria require large wood retention in RCAs, contributing to the 

opportunity for large, woody debris recruitment.  

Cumulative Effects 

Alternative 2 would contribute to the cumulative actions in 15 watersheds containing suitable WPT 

habitat. Alternative 2 would affect 12 percent of the suitable WPT habitat in the analysis area, and the 

analyzed cumulative projects would affect 23 percent of the suitable WPT habitat in the analysis area. 

The combined project and cumulative effects to WPT habitat in most watersheds would be substantial. In 

particular, cumulative and project effects to WPT would exceed 40 percent of the total suitable habitat in 

seven watersheds. The majority of the cumulative projects in these watersheds are tree-harvesting projects 

on private lands. Several post-fire hazard tree harvesting and three thinning projects are planned for these 

watersheds, but they are of substantially less size than the private projects which are a combination of 

salvage, post-fire salvage, and reconstruction projects. The potential for adverse direct cumulative effects, 

mainly physical disturbance, would be highest when the operations would occur near stream 

environments and would occur for the duration of the operations. Depending on the timing of operations, 

WPT moving into the uplands to nest or hibernate could be directly impacted. The heavy salvage logging 

associated with private operations would reduce recruitment of large, woody debris, and upland habitat 

suitability would be reduced. Design criteria and BMPs would be implemented under Alternative 2.That 

would reduce the potential effects to the species as a result of the project and that would reduce the 

project’s contribution to cumulative effects to the species.  

Direct, Indirect, and Cumulative Effects of Alternative 3 

Like potential impacts to the other aquatic species, the effects to WPT are similar to those that would 

occur under Alternative 2, but with 1,861 fewer acres of treatment overlapping suitable WPT habitat.  

The total salvage treatment areas would be reduced by 1,263 acres under Alternative 3, including the 

salvage areas with the most significant overlap with WPT habitat in Brush Creek, Silver Creek-Camino 

Reservoir, South Fork American River-Slab Creek Reservoir, and Lower Silver Creek. The potential 

effects associated with salvage would be reduced under this alternative when compared with the effects 

under Alternative 2; although, with a reduced salvage footprint, groundcover would be augmented in a 

reduced area. Although design criteria and BMPs would minimize the potential effects of salvage, there 

would still be the potential for impacts to individuals from operation of equipment within upland areas 

that may be occupied by this species.  

 

Cumulative Effects 
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Because the treatments affecting WPT habitat, and the extent of the treatments proposed under 

Alternative 3 are similar to those proposed under Alternative 2, the cumulative effects to WPT would be 

the same under Alternative 3 as under Alternative 2. 

Direct, Indirect, and Cumulative Effects of Alternative 4 

Like impacts to the other species, the effects to WPT are similar to those found in Alternative 2, but with 

an increase of 2,868 acres of treatment overlapping suitable WPT habitat from the addition of roadside 

salvage (2,376 acres overlapping WPT habitat). As in the discussion of FYLF, above, the greatest 

amounts of salvage would be in Brush Creek, Lower Silver Creek, Lower Slab Creek, Rubicon River-

Leonardi Spring, Soldier Creek-Camino Reservoir, and South Fork American River-Slab Creek 

Reservoir. WPTs have the greatest potential for effects from activities outside of the RCAs. Design 

criteria would minimize the potential for impacts to individuals and to their habitat within the RCAs; 

however, there is the potential for impacts to individuals using the upland areas. With the increased 

logging activities in WPT habitat, there is a greater potential for individuals to be harmed. The acreage of 

prescribed fire and the associated potential impacts would be similar under both alternatives.  

Areas proposed for mastication associated with salvage would only increase slightly from Alternative 2. 

Therefore, post-implementation risks to WPT and to their habitat from erosion would be increased under 

this alternative.  

Cumulative Effects 

Alternative 4 would contribute to the cumulative actions in 20 watersheds containing suitable WPT 

habitat. This alternative would affect 17 percent of the suitable WPT habitat in the analysis area, and the 

analyzed cumulative projects would affect 23 percent of the suitable WPT habitat in the analysis area. 

The combined project and cumulative effects to WPT habitat in most watersheds would be similar to 

those under Alternative 2; however, the Lower Silver Creek, Lower Slab Creek, Rubicon River-Leonardi 

Spring, Silver Creek Camino Reservoir, South Fork American River-Brockliss Canyon, and South Fork 

American River-Slab Creek Reservoir would see increases in treatment areas under Alternative 4 by six 

percent or more when compared with Alternative 2. This alternative would result in greater cumulative 

impacts to WPT and to their habitat than Alternative 2.  

Direct, Indirect, and Cumulative Effects of Alternative 5 

The effects of herbicides are the same as discussed for all aquatic species.    

Hardhead 

Affected Environment 

Suitable habitat is restricted to the South Fork American River, below the confluence with Silver Creek. 

Hardhead are found in the South Fork American River within the project area.  

Environmental Consequences 

Direct, Indirect, and Cumulative Effects of Alternative 1 

The general effects described for the Alternative 1 above also pertain to potential effects to hardhead and 

their associated habitat. However, effects from Alternative 1would not be measurable beyond effects 

caused by the wildfire itself. Alternative 1 is not expected to cause any measurable changes to hardhead 

or their habitat. 

Direct, Indirect, and Cumulative Effects of Alternative 2 

Because there are very few tree harvest or roadside units in close proximity to this river section, there 

would be no direct effect to hardhead. There is a roadside hazard tree unit along Forebay Road, but trees 

would not be felled into the South Fork American River, thereby eliminating the risk of direct effect to 



Environmental Impact Statement  King Fire Restoration Project 

   

  279 

any individual. A hand cut and pile treatment area near the confluence of the South Fork American River 

and Silver Creek would have no direct effect on hardhead.  

The indirect effect to hardhead is related to excessive sediment. Because the Lower Silver Creek and 

South Fork American River-Slab Creek Reservoirs burned with relatively little high-severity (11% and 

9%, respectively), Alternative 2 would result in no observable change to conditions in the suitable habitat. 

Design criteria and BMPs would minimize the potential for project-related sediment from operations near 

the river and upstream activities. There could be localized accumulations of sediment near the mouths of 

tributary streams with a high proportion of high- and moderate-severity fire, but the sediment from all 

watershed sources would not be sufficient to have much of an effect on pool and deep run habitats, and 

the majority of the sediment would be produced from the fire itself.  

Cumulative Effects 

The cumulative projects would affect five percent of the watershed (HUC 7), and Alternative 2 would 

affect 16 percent, including the large cut and pile treatment described above. The CWE identified that the 

South Fork American River-Slab Creek Reservoir watershed is currently above the TOC, but that it 

would reduce over the next 10 years and that it would be below the TOC by 2025. Although there is the 

potential for sediment to enter hardhead habitat as a result of Alternative 2 and the cumulative projects, it 

is likely that the sediment generated by those actions would not be discernible from the fire-generated 

sediment. As the conditions of the fire improve, so will the risk of sediment transport to hardhead habitat 

lessen. Further, the South Fork of the American River is large enough to transport and store fine sediment 

so that the deep water habitats would be minimally impacted and deep water refuge would be maintained.  

Direct, Indirect, and Cumulative Effects of Alternative 3 

Direct effects to hardhead under Alternative 3 would be the same as under Alternative 2.  

The potential risks of erosion from project-related activities would be reduced under Alternative 3 when 

compared with Alternative 2. Alternative 2 has hand cut and pile operations near the confluence of the 

South Fork American River and Silver Creek, which would be eliminated under Alternative 3. Hand cut 

and pile operations, however, do not result in ground disturbance and would not contribute to sediment 

risks. Under Alternative 3, upstream activities would be reduced when compared with Alternative 2, as 

the overall treatment areas in the watershed (HUC 7) would be reduced by approximately 509 acres.  

Alternative 3 would result in a lessened contribution to the cumulative effects when compared with 

Alternative 2. This alternative would affect eight percent of the South Fork American River-Slab Creek 

Reservoir, along with another five percent affected by cumulative projects. Based on the CWE analysis, 

despite the reduction in effects to the watershed (HUC 7), the watershed would remain above the TOC by 

2025. This supports the earlier rationale that sediment production from post-fire logging is overwhelmed 

by sediment produced by the fire itself.  

Direct, Indirect, and Cumulative Effects of Alternative 4 

Direct effects to hardhead under Alternative 3 would be the same as under Alternative 2.  

The potential risks of erosion from project-related activities would be increased under Alternative 4 when 

compared with Alternative 2. With the addition of roadside salvage logging, Alternative 4 would result in 

an increase of treatments by 3,875 acres in the South Fork American River-Slab Creek Reservoir over 

Alternative 2. Design criteria and BMPs would minimize the risk of excessive sedimentation; however, 

salvaged areas have a longer recovery period than burned areas, so the risks of sedimentation would be 

slightly increased.  

Under Alternative 4, 22 percent of the South Fork American River-Slab Creek Reservoir would be 

affected by project treatments. Salvage logging under this alternative would affect 12 percent of the 

watershed. Based on the CWE, the cumulative effects to the watershed with Alternative 4 would be 

slightly greater than under Alternative 2, although under both alternatives the risks would reduce to less 
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than the current rate by 2025. Based on the higher risk rating, hardhead habitat may experience slightly 

greater amounts of sedimentation under Alternative 5 than under Alternative 2.  

Direct, Indirect, and Cumulative Effects of Alternative 5 

The effects of herbicides are the same as discussed for all aquatic species.    

Wildlife – Terrestrial  

Following the completion of project area surveys in 2015, a Biological Assessment (BA) and a Terrestrial 

Wildlife Biological Evaluation (BE) were prepared and are incorporated into this FEIS by reference.  A 

Management Indicator Species (MIS) Report was also prepared, which evaluates and documents the 

effects of the proposed action and alternatives on the habitat of selected project-level MIS, and is also 

incorporated by reference. The Biological Assessment determined that the project would not affect the 

Valley elderberry longhorn beetle since surveys of project activity areas did not detect habitat for this 

species.  The Terrestrial Wildlife Biological Evaluation describes the effects of project actions (as 

modified or refined subsequent to release of the DEIS) and considers the information from California 

spotted owl and northern goshawk surveys conducted in 2015. 

Effects Analysis Methodology 

Assumptions of the Analysis 

While some of the analysis assumptions may be debatable, the comparison of alternatives using these 

assumptions is valid because the same assumptions are applied to all alternatives. Specific assumptions of 

this analysis are as follows: 

 All standards and guidelines, standard operating procedures, project design features, management 

requirements, and mitigations would be fully adhered to and implemented. 

 It is assumed that implementation of project activities would generally occur in the following 

timeframes: salvage harvest, vegetation treatments, road maintenance, and watershed 

improvement activities: 2015-2017; reforestation: 2015-2020 (with the majority of planting 

occurring in 2016 and 2017); initial and follow-up conifer release treatments: 2016-2026. 

prescribed burning: 2020-2022. 

 Potential habitat is assumed to be occupied by a species unless protocol surveys have been 

conducted and habitat has been determined to be unoccupied, or the most recent scientific data 

indicates that the species does not and will not occur in the geographic area within the foreseeable 

future. 

 Salvage harvest is limited to dead trees which have been defined for this project as trees with no 

visible green needles; trees with some green needles may occasionally meet the definition of a 

hazard tree and be removed during roadside hazard treatments.  

 Areas retained as snag patches would not be planted or have future release treatments occurring 

within them. General Principles for Snag Retention described in Appendix G.  

 Data and assumptions used to represent the amount and location of species habitats is described 

in the consequences section for each species. 

Data Sources 

  California Wildlife Habitat Relationships (CWHR) 

  California Natural Diversity Database (CNDDB) 

  Natural Resource Information System (NRIS Wildlife) 
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  Black-backed woodpecker occupancy model by Tingley et al. (2014) 

  GIS layers including: RAVG, Worldview Imagery, Eldorado NF existing vegetation 

database, land allocations, project unit boundaries and road treatments 

  Project survey reports and incidental detection records 

  Scientific literature and internal reports 

Geographic and Temporal Bounds  

The project area encompasses approximately 66,000 acres of National Forest System lands within the 

King Fire perimeter and will serve as the geographic bounds for direct and indirect effects analysis, unless 

otherwise stated. Cumulative effects consider the project area and the additional non-Federal lands 

occurring within the approximately 98,000-acre King Fire perimeter. The project area is an appropriate 

size to assess the effects of the proposed activities because all potential disturbances and effects to habitat 

would occur within this boundary. The entire King Fire perimeter serves as the area of analysis for 

cumulative effects because effects of other past, present, and foreseeable activities within this larger area 

would interact with effects of the proposed project. Short-term effects generally coincide with the life of 

project activities (0 to7 years). Long-term effects extend beyond this timeframe (7 to20+ years). As 

timeframes get longer, the magnitude of uncertainty overwhelms projections of effects; for this reason, 

long-term effects discussions focus primarily on changes within the next 20 years. Past activities are 

considered part of the existing condition. Table 3.1 of the King Fire EIS provides a list and description of 

present and reasonably foreseeable future actions considered for project analysis.    

Terrestrial Habitats 

Affected Environment 

The King Fire resulted in changes to wildlife habitats, decreasing some habitats and increasing others. A 

crosswalk/conversion chart was used to estimate the post-fire California Wildlife Habitat Relationship 

(CWHR) types based on the pre-fire CWHR type and the percent basal area mortality from RAVG fire 

data (Appendix M). This conversion was used to estimate the post-fire vegetation conditions in the project 

area. Prior to the fire, mid-seral closed canopy forest represented the greatest proportion of the fire area; 

following the fire mid-seral closed canopy forest and shrub habitats predominate, with a substantial 

amount of oak woodland habitat occurring both pre- and post-fire ( See Table 3W-T.1). 

The varied response of taxa to a variety of post-fire conditions suggests that the full range of fire-based 

disturbances, where consistent with historic fire regimes, is important for maintaining vertebrate species, 

including fire-sensitive taxa. This may be especially true for high-severity fire, where positive responses 

from many avian taxa suggest that this disturbance, where consistent with historic fire regimes, benefits a 

variety of species (Fontaine & Kennedy, 2012; Hutto, 2006; Saab et al., 2011). One species in particular, 

the black-backed woodpecker, is associated with patches of high-severity fire that have high densities of 

snags colonized by woodboring beetles. Woodpeckers such as the black-backed woodpecker create 

cavities that are used by many other cavity-nesting birds and mammals, leading some scientists to 

consider them to be a useful indicator of ecological condition and Region 5 of the Forest Service to 

consider it a Management Indicator Species for burned forest habitats. The habitat requirements of 

wildlife species that are associated with snags created by fire may be quite different from reference snag 

densities and other habitat qualities in unburned forests (Hutto, 2006).  
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Table 3W-T.1 Pre- and Post-Fire Habitat Acres Based on Vegetation Crosswalk 

CWHR Veg Type Size & Density 
Pre-fire 

Acres 

Post-fire 

Acres 
% Change 

Conifer Forest  

 

Sierran Mixed 

Conifer (SMC) 

White Fir (WFR) 

Red Fir (RFR) 

Ponderosa Pine 

(PPN) 

Jeffrey Pine (JPN) 

Closed-Cone Pine-

Cypress (CPC) 

Early-Seral  tree sizes <11”dbh, 

all canopy closures 
15,034 7,310 - 51 

Mid-Seral Open Canopy 

Tree size 11-24”dbh, canopy 

cover <40% 

2,066 4,810 + 133 

Mid-Seral Closed Canopy 

Tree size 11-24”dbh, canopy 

cover >40% 

45,363 24,057 - 47 

Late-Seral Open Canopy 

Tree size >24” dbh, canopy 

cover <40% 

412 1,021 + 148 

Late-Seral Closed Canopy 

Tree size >24”dbh, canopy cover 

>24”dbh 

10,759 6,217 - 42 

Oak Woodlands 

Montane Hardwood-

Conifer (MHC) 

Montane Hardwood 

(MHW) 

Size class <11” dbh, all canopy 

closure 
9,518 13,828 + 45 

Size class >11”, all canopy 

closure 8,069 4,019 - 50 

Shrublands 

Mixed Chaparral 

(MCH) 

Montane Chaparral 

(MCP) 

All 2,566 39,347 + 1,433 

Grassland  

Perennial  (PGS) 

Annual (AGS) 

N/A 256 256 None 

Montane Riparian 

(MRI) 
All 132 132 None 

Wet Meadow (WTM  41 41 None 

Other (Barren, Urban, 

etc.) 

 
1,126 1,126 None 

 

The Natural Range of Variation (NRV), which describes the range of conditions that would have been 

consistent with historic fire regimes, can be a useful indicator of desired habitat conditions at the 

landscape scale. A comparison of post-fire conditions with the natural range of variability (NRV) is 

described in the EIS section on Ecological Conditions and is shown in Table 3W-T.2. This analysis 

reported that on the 17th of September, the King Fire burned at severities significantly exceeding the 

natural range of variability. High-severity fire was overrepresented in relation to low- and moderate-

severity fire due to the single >17,000-acre high-severity patch created in this event. Within the remainder 

of the fire area, however, severity was well distributed by severity type with only about a quarter of the 

area burning in high-severity, an amount not far outside historic fire regime ratios. Within the entire fire, 



Environmental Impact Statement  King Fire Restoration Project 

   

  283 

the total area burned was weighted heavily toward high-severity fire, exceeding NRV for this condition 

(See Table 3W-T.2).  

Table 3W-T.2 King Fire Severity (%) at Different Times During the Fire as Compared to NRV 

Fire Severity NRV 

Percent Burned 

17th September 

Percent Burned 

outside of 

September 17th  

Percent 

Total Fire 

Unchanged 10-30 4 21 12 

Low 31-58 12 38 25 

Moderate 15-35 13 20 16 

High 5-11 71 22 47 

* Bolded values are outside of NRV 

The variability that has been created in the portion of the King Fire landscape that burned within NRV 

supports mosaics of early- and late-seral communities that contribute to resiliency (King Fire Ecological 

Report, 2015). Scientists hypothesize that these variable forest conditions mimic the historic patterns to 

which fauna, including late-seral species such as the California spotted owl, has adapted. Promoting the 

increased habitat heterogeneity provided by the combination of late-seral and more open, patchy early-

seral stage conditions may promote a diverse wildlife community while providing a more fire resilient 

landscape (Stephens et al., 2014; Roberts et al., 2015). 

High-Severity Fire Habitats 

Approximately 47 percent of the King Fire burned at high severity, with greater than 90 percent basal area 

mortality. Patches of high-severity fire, such as created by the King Fire, provide ecologically important 

habitat that support distinctive species assemblages for years after fire (Hutto 2006, Saab et al. 2011). 

Studies find positive responses from many species, particularly avian taxa, to high-severity fire 

suggesting the complex early-seral forest created by such disturbance events plays an important 

ecological role for many species (Swanson et al., 2011; DellaSala et al., 2014; Fontaine et al., 2009; 

Hutto, 2008; Buchalski et al., 2013). Trees in high-severity patches adjacent to green forest patches create 

a juxtaposition of unlike habitat that is positively correlated with a number of declining avian species in 

the Sierra Nevada (Olive-sided Flycatcher, Western Wood-Pewee, Chipping Sparrow) (Point Blue Avian 

Science, 2014). At the stand scale, high levels of woody legacies, such as snags and downed tree boles, 

and substantial levels of native shrubs, sprouting hardwood trees, and conifer seedlings, provides a 

structurally heterogeneous environment that supports a diversity of vertebrate and invertebrate fauna.  

At the landscape scale, patches of high-severity fire create coarse-grained heterogeneity providing a 

complex mosaic of seral stages on the landscape. Research in Sierra Nevada mixed conifer sites with a 

restored fire regime suggests much higher levels of shrub cover (17%) than are generally present in fire-

suppressed forests in the Sierra Nevada suggesting outside the fire area landscapes may have low amounts 

of shrub habitat relative to NRV (Lyderson & North, 2012). Recent research has led scientists to suggest 

focusing efforts on restoration of vegetation conditions at patch, stand, and landscape scales that would be 

more similar to the heterogeneous conditions that would occur under a wildfire dominated natural 

disturbance regime (USDA Forest Service, 2014; Stephens et al., 2014). 

Structurally complex early-seral forest has been created where patches of high-severity fire have burned 

mature conifer forest. For analysis purposes, this habitat has been mapped as CWHR 4 and 5 size class 

with M or D density, burned at > 75 percent basal area mortality. Large snags and large down woody 

material provide biological legacies in the post-fire environment and play important roles in the structure 

of the future forest (Lindenmayer et al., 2008). Snags may stand for decades and become nest trees or den 

sites in developing forests. Once recruited into the down woody material on the ground decaying wood 

provides habitat for early- as well as late-seral species and sustains many important ecological processes 

(Franklin et al., 2000). The large pulse of fire-killed trees resulting from high-severity fire serves 
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numerous roles overtime, providing perches and nest trees, cover for small mammals, amphibians and 

invertebrates in the complex early-seral stage of the forest, and ultimately decaying and playing a critical 

role in soil development of old forests. For example, decayed logs are associated with hypogeous fungi 

(i.e. truffles), which in turn serve as a primary food source for flying squirrels (Verner et al., 1992).  

Low-Moderate and Mixed-Severity Fire Habitats 

Approximately 53 percent of the King Fire area burned with less than 90 percent basal area mortality. 

This ranges from mature conifer forest with dense cover to stands with lowered canopy cover and varying 

numbers of remaining green trees. Whatever the stand condition, green trees within the fire have 

tremendous biological significance. Low- and moderate-severity burn areas contribute to current habitat 

complexity and provide refugia that bridge the timeframe allowing for colonization of developing forest 

habitats (Roberts et al., 2015; Franklin et al., 2000). Patches of lower severity will contribute large trees, 

snags, and down wood as legacy structures in developing forests long into the future. The mix and 

juxtaposition of lower-severity burn areas within a post-fire environment may be critical for supporting 

many species that are more typically associated with late-seral forests, such as the California spotted owl, 

northern goshawk, and marten. Roberts et al. (2015) suggested that a matrix of burn severities, including 

large patches of unburned refugia, creates a heterogeneous and resilient landscape that allows for fire-

sensitive species to proliferate and may help maintain diverse small mammal assemblages. 

Environmental Consequences -- Terrestrial Habitats 

Project Actions 

Salvage Harvest, Roadside Hazard Tree Removal, and Fuels Treatments 

Removal of fire-killed trees reduces nesting and foraging structures provided by snags, and decreases 

their presence as biological legacies and future down woody material in the various seral stages of 

developing forest habitats. Salvage harvest of fire-killed trees would occur predominantly in high-severity 

patches larger than 10 acres in size; however, removal of fire-killed trees and fuels treatments would also 

occur in areas burned at lower severities for creation of the Strategic Fire Management Zone. Fuels 

treatments such as mastication and biomass treatments remove smaller-diameter material that is more 

transitory due to rapid fall and decomposition rates, and less likely to provide long-term habitat structure 

for wildlife. The removal of live shrubs with mastication treatments would reduce shrub cover and 

associated birds and small mammals until shrubs resprout and grow (typically in two to three years). The 

effects on shrub cover are likely to be relatively short-term in the absence of additional treatments. In the 

Biscuit Fire where salvage units were small (averaging 20 acres) and riparian buffers were large (160-330 

feet in width), salvage logging did not affect birds (Fontaine, 2009). This and other monitoring work 

indicates that salvage-logged areas can provide habitat for both shrub and cavity-nesting birds if sufficient 

snags are retained and shrub removal is minimized (Campos & Burnett, 2014). 

Removal of fire-killed trees from patches of low- and mixed-severity burned forest can reduce the ability 

of certain species to occupy a larger fire landscape including patches of high-severity fire. 

The amount of mid- and late-seral closed canopy forest has declined by almost 50 percent as a result of 

the King Fire. Unburned, low- and moderate-severity burned areas in the King Fire landscape now 

provide important refugia and connectivity for wildlife requiring areas of forest cover. Trees in small 

high-severity patches adjacent to green forest patches are associated with the presence and abundance of 

small mammals and avian species (Fontaine, 2009;  Roberts et al., 2015; Campos & Burnett, 2014), and 

such edges may provide important foraging opportunities for late-seral species such as the California 

spotted owl (Keane, 2014; Roberts et al., 2011).  

Roadside hazard tree removal and salvage proposed for fuels reduction in some alternatives will remove 

fire-killed trees and hazard trees from stands burned at both high and low severities. Roadside hazard tree 

prescriptions may occasionally remove living trees in addition to those that are fire-killed, if these trees 
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meet specific criteria and are likely to be a hazard within a five-year timeframe. Removal of fire-killed 

trees from lower-severity burned forest would primarily occur in the southern portion of the fire area 

associated with roadside hazard tree removal and creation of a SFMZ. There may be small-scale, 

localized reductions in canopy cover with removal of hazard trees, but the removal of hazard trees would 

primarily reduce the amount of snags within the forested habitats, and in the long term would reduce the 

amount of large woody debris reaching the forest floor. The reduction of these habitat elements along 

roads, trails, and focused recreation sites has the potential to cause slight effects to wildlife populations in 

the short and long term; however, given the narrow scope of hazard tree removal, the level of effects 

would be minor.  

Conifer Planting (Reforestation) and Removal of Competing Vegetation (Release) 

Planting will generally occur within one to three years of salvage harvest and release treatments will 

occur one or more times in the subsequent five years depending on shrub growth; the process may be 

repeated in areas where tree survival is below desired stocking rates. Following salvage harvest of fire-

killed trees, conifer reforestation and the associated removal of competing vegetation alters the amount 

and distribution of shrub-dominated habitats that would develop in the absence of such treatments. Forest 

conditions which stimulate vigorous shrub growth, particularly growth of deer brush, were highly 

beneficial to the majority of breeding birds in the Sierran mixed-conifer community (Siegel & DeSante, 

2003), and post-fire shrub habitats on the Plumas and Lassen were found to support a diverse bird 

community including some species that are in decline. Abundance of small mammals, such as woodrats, 

which serve as prey for other animals, has also been found to be associated with shrub cover and with 

large woody debris (Copetto et al., 2006; Innes et al., 2007). Monitoring of the Chips and Storrie Fires in 

the northern Sierra Nevada found avian species diversity and abundance were reduced more than a decade 

later in salvage logged and reforested areas in comparison to areas with natural regeneration (Campos & 

Burnett, 2014). McGinnis et al. (2010) found that while salvage and replanting treatments did not affect 

shrub cover, the combination of salvage, planting, and herbicides reduced shrub cover in favor of forbs 

and grasses, including several invasive species. 

Portions of the fire that burned within the Natural Range of Variation (NRV) provide both low- and high-

contrast heterogeneity that will develop into a complex mosaic of seral stages at the landscape scale over 

time. This heterogeneity promotes a diverse wildlife community while providing a more fire-resilient 

landscape (Stephens et al., 2014; Collins, 2010; USDA Forest Service, 2014). Removal of snags and 

reforestation reduces the complexity of early-seral habitat and reduces the time that shrub-dominated 

habitats persist on the landscape, affecting species and communities associated with these habitat stages. 

For example, the abundance and diversity of nectar-producing plants immediately after fire may be 

important for pollinators (Potts et al., 2003; Grundel et al., 2010). Potts et al. (2003) found both floral 

abundance and nectar concentration were highest the second year after fire, and began to decrease after 

that. As nectar concentration declined over time, nectar volume increased as perennial species with longer 

floral tubes began to appear in succession. Recent research has led scientists to suggest focusing efforts 

on restoration of vegetation conditions at patch, stand, and landscape scales that would be more similar to 

the heterogeneous conditions that would occur under a wildfire-dominated, natural-disturbance regime 

(USDA Forest Service, 2014; Stephens et al., 2014). With this consideration, planting and release 

treatments that affect early-seral vegetation in the portions of the King Fire landscape that are within the 

NRV may contribute less positively to biodiversity compared to natural succession processes and slower 

natural tree regeneration.  

A more rapid rate of reforestation and development of large trees through conifer planting could benefit 

landscape heterogeneity and wildlife habitats in the portion of the landscape that burned in the large high-

severity patches outside the NRV. While some scientists argue that the delay in the restoration of old 

forest habitat (especially large trees) in large fire areas is detrimental for wildlife (Sessions et al., 2004), 

others contend that salvage and replanting, even in large high-severity fire areas, disrupts an important 

seral stage and recovery processes that favor other wildlife species (Hutto, 2006; DellaSala et al., 2014). 
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Despite this debate, planting and release treatments that are limited in their extent and spatially 

heterogeneous at both stand and landscape scales, are more likely to maximize benefits for wildlife 

compared with those that are not (Campos & Burnett, 2014). Since future reburns in large fire landscapes 

are likely to promote important spatial and temporal habitat heterogeneity (Roberts et al., 2015; Fontaine 

et al., 2009), smaller, discontinuous planted areas may best support this future heterogeneity. 

Prescribed Burning 

Prescribed burning using helicopter-torching is proposed for 2,841 acres on the south-face of the Rubicon 

River Canyon, approximately five to seven years post-fire. Prescribed fire is generally expected to have 

beneficial effects on wildlife which have evolved in fire-prone landscapes. Scientists speculate that 

increased habitat heterogeneity created through more frequent fire would promote a diverse wildlife 

community while providing a more fire-resilient landscape (Stephens et al., 2014; Lyderson & North, 

2012; DellaSala et al., 2014; Roberts et al., 2015). Prescribed burning could indirectly benefit 

development of future old forest habitat within and outside of the prescribed burn area by creating 

openings and maintaining this portion of the landscape in a condition that would not be expected to carry 

high-severity wildfire in the future.  

Watershed Treatments and Road Reconstruction and Maintenance 

Treatments in identified watershed sensitive areas (WSAs) will include additional requirements to 

increase soil cover and provide organic matter inputs. Soil disturbances such as old skid trails and 

windrows will be rehabilitated, and gullies and channels will be stabilized. These activities will have 

beneficial effect on wildlife habitats. Road improvement and maintenance activities are proposed on 260 

miles of Forest Service roads. Road work, such as outsloping, grading, culvert replacement, and 

installation of waterbars and dips on roads with inadequate runoff control, may have beneficial indirect 

effects to adjacent wildlife habitat. Benefits would occur by controlling water flow, reducing or 

eliminating erosive flows, and controlling sediment delivery. 

Indicators 

Alternatives differ in the area over which treatments would occur, the method and amount of 

reforestation, and in retention of snag patches within treatment areas. The following indicators were 

chosen to provide a relative measure of the differences between alternatives and their effects upon 

wildlife habitat. 

 Acres of treatments in mature conifer forest burned at >75% basal area mortality (complex early-

seral forest). 

 Acres of treatments in mature conifer forest burned at < 50% basal area mortality. 

 Acres of conifer reforestation and removal of competing vegetation. 

 Retention and distribution of snags and snag patches in salvage treatment units.  

 Acres of salvage harvest and reforestation where post-fire habitat proportions are within the NRV 

and outside the NRV. 

Effects Summary and Alternative Comparison: Tables 3W-T.3, 3W-T.4, 3W-T.5, and 3W-T.6 provide 

a summary and comparison of the analysis indicators for Wildlife Habitat and are discussed as Direct, 

Indirect, and Cumulative Effects for each Alternative. 
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Table 3W-T.3 Acres of Treatment Within Complex Early-Seral Forest (Mature Conifer Forest1 

with Greater Than 75 % Basal Area Mortality) in the Project Area 

 
Habitat 

Acres 

(NFS lands) 

King Fire 

Project 

Salvage 

Acres 

Percent of 

NFS 

Habitat 

Acres 

Habitat 

Acres (NFS 

and non-

NFS lands) 

Cumulative 

Salvage 

Acres3 

Percent 

CESF 

Treated 

Alternative 1 19,298 0 0 28,227 8,928 32 

Alternative 2 19,928 6,843 34 28,227 15,771 56 

Alternative 3 19,928 5,746 29 28,227 14,674 52 

Alternative 4 19,928 7,039 35 28,227 15,967 57 

Alternative 5 19,928 6,843 34 28,227 15,771 56 

1 Conifer and Conifer/Hardwood forest types classified as CWHR size class 4 or 5 and density class M or D 

2 CESF = Complex early-seral forest 

3 Assumes salvage harvest will occur on all high-severity burned Forest on non-Federal lands (likely to be an overestimate of  

actual treatments) 

 

Table 3W-T.4 Salvage Harvest Within Mature Conifer Forest1 with Less Than 50% Basal Area 

Mortality and Proportion Affected by Treatments in the Project and Analysis Areas 

 

Habitat 

Acres 

(NFS lands) 

King Fire 

Project 

Treatment 

Acres 

 Percent 

Treated 

Habitat 

Acres (NFS 

and non-

NFS) 

Cumulative 

Treatment 

Acres3 

Cumulative 

Percent 

Treated 

Alternative 1 17,774 0 0 25,959 3,875 15 

Alternative 2 17,774 1,902 11 25,959 6,039 23 

Alternative 3 17,774 1,638 9 25,959 5,778 22 

Alternative 4 17,774 2,638 15 25,959 6,653 26 

Alternative 5 17,774 1,902 11 25,959 6,039 23 

1 Conifer and Conifer/Hardwood forest types classified as CWHR size class 4 or 5 and density class M or D 

2 Includes reasonably foreseeable projects on Federal lands and planned treatments on non-Federal lands 
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Table 3W-T.5 Acres of Release for Conifer Reforestation and Type of Conifer Release 

Alternative Acres 
Predominant Strategy for 

Planting and Conifer Release 

Impact to Early-Seral  

Habitat 

Alternative 1 0 None None 

Alternative 2 11,660 
Variable density planting, 

herbicide release within units. 
High 

Alternative 3 8,107 

Low density planting (founder 

stands), manual release around 

trees (5 foot radius) 

Low 

Alternative 4 12,218 
Variable density planting, 

herbicide release within units. 
High 

Alternative 5 11,660 

Variable density planting, 

herbicide release limited to 5 

foot radius around trees within 

3 years of planting.  

Low-Moderate 

 

Table 3W-T.6 Acres of Treatments in Portions of the Fire Area Within the NRV1 

 Alternative 

2 

Alternative 

3 

Alternative 

4 

Alternative 

5 

Acres of treatment within portions of the King Fire 

landscape within NRV 
4,388 2,801 7,994 4,388 

Acres of treatments within portions of the King Fire 

landscape outside NRV 
9,995 8,189 11,009 9,995 

 1 See Ecological Conditions section for assumptions and methodology used for calculations 

Direct, Indirect, and Cumulative Effects of Alternative 1 

There would be no potential for direct or indirect effects from project activities because none of the 

proposed salvage, hazard tree removal, fuels treatments, reforestation, herbicide release, prescribed 

burning, road improvements, or watershed restoration activities would be implemented. In the short term, 

natural vegetation succession processes and associated post-fire habitats would continue in the fire area.  

Early-seral habitats would retain the complexity of snags, shrubs, and future down wood that benefit 

wildlife. Figure 3EC.8 in the Ecological Condition section of this EIS displays the distribution of high-

severity patches under Alternative 1, including the large, high-severity patch on NFS lands. The southern 

portion of the fire is predominantly within the natural range of variation for amounts and distribution of 

vegetation communities and seral stages. In the northern portion of the fire, vegetation will be more 

spatially homogenous as it develops within the large high-severity patch occurring on NFS lands (King 

Fire Ecological Conditions Assessment). Some scientists argue that the delay in the restoration of old 

forest habitat (especially large trees) in large fire areas is detrimental for wildlife (Sessions et al., 2004); 

but others contend that salvage and replanting disrupts an important seral stage and recovery processes 

that favor other wildlife species (Hutto, 2006; DellaSala et al., 2014). The accumulation of fuels and lack 

of strategic fire management zone free of standing and down material could result in larger reburns within 

the project area (see Fire and Fuels discussion). The fuels report indicates that risk of high fire severity 

would increase by ten years post-fire for much of the fire area. Future reburns may have beneficial or 

detrimental effects on wildlife habitat and species depending on frequency and scale; some amount of 

reburning likely promotes important spatial and temporal habitat heterogeneity in large fire 

landscapes (Roberts et al., 2015; Lydersen & North, 2012; Fontaine et al., 2009).  
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Alternative 1 would have no direct, indirect, or cumulative effects on habitats because no active 

management activities would occur. 

Direct and Indirect Effects of Alternative 2 

Alternative 2 would conduct salvage and fuel reduction (biomass removal, mastication, and piling and 

burning) treatments on over 14,000 acres, as well as hazard tree removal along approximately 200 miles 

of forest roads. Planting of conifer trees is proposed on most of these acres, with manual release in a five-

foot radius around planted seedlings at the time of planting, followed by broadcast herbicide applications 

for up to five years to reduce shrub cover below 20 percent between planted trees. The combination of 

salvage, planting, and reduction of shrub cover and future down wood will decrease habitat structure and 

complexity within treated stands.  

Salvage harvest, fuels treatments, and reforestation for Alternative 2 would occur on approximately 34 

percent of the mature conifer forest burned at high severity on National Forest lands and 66 percent would 

remain unaffected by these activities. Alternative 2 treatments in combination with salvage harvest on 

private lands would affect approximately 56 percent of this structurally complex, early-seral habitat 

within the fire area (See Table 3W-T.3). Figure 3EC.8 in the Ecological Conditions section of the EIS 

provides a visual display of change in the size of high-severity patches associated with Alternative 2.  

Alternative 2 treatments will occur within 11 percent of the mid- and late-seral closed canopy conifer 

forest that burned at less than 50 percent basal area mortality. The majority of this treatment would be in 

the roadside hazard zone, but 750 acres of treatment would be unassociated with roadside hazard. In 

combination with salvage harvest on private lands and future Forest projects, Alternative 2 salvage would 

occur in approximately 23 percent of this unburned or low-severity burned forest within the project area 

(See Table 3W-T.4). Unburned and low- to moderate-severity burned areas in the King Fire landscape 

provide important refugia and areas of connectivity for wildlife, enabling species that require forest cover 

to persist and utilize larger portions of the fire landscape. Retaining fire-killed trees and minimizing 

disturbance in patches of low and mixed severity should be a priority for maximizing opportunities for 

wildlife persistence and post-fire colonization in high-severity burned areas of the larger King fire 

landscape. 

Alternative 2 proposes release of planted conifer trees on most treated acres. This would typically involve 

a manual release in a five-foot radius around planted seedlings at the time of planting, and follow-up 

release treatments with herbicide with the objective of reducing shrub cover to below 20 percent between 

planted trees. Reforestation will generally occur within one to three years of salvage harvest and herbicide 

release treatments will occur one or more times in the subsequent five years depending on shrub growth; 

the process may be repeated in areas where tree survival is below desired stocking rates. Planted areas 

with herbicide release will support fewer early successional habitat specialists, including birds, small 

mammals, and pollinators, but will transition to forested habitats more rapidly (see Vegetation section).  

Alternative 2 specifies that snag retention would occur in treatment areas outside the WUI defense zone 

and outside a 300- to 400-foot wide ridgetop corridor within the Strategic Fire Management Zone. Ten 

percent of each treatment unit would be retained in 0.25 acre to 5-acre patches generally comprised of the 

largest densest trees, and favoring patches larger than 2 acres in size. Delineating these retention patches 

will utilize recommendations provided by Point Blue Conservation Science from results of avian 

monitoring in post-fire habitats. Snags remaining in riparian buffers of 10 to 100 feet (depending on 

stream type and location) will also contribute to snag habitat important to a variety of wildlife. Using 

cruise data from about 10,000 acres of the project area, the combination of patches and riparian buffers 

would result in retention of roughly 5 snags per acre greater than 16 inches dbh within treatment units. 

The distribution of snag patches in Alternative 2 will contribute to heterogeneity in treatment units as 

vegetation develops through time. Snag patches will not be planted or have shrubs removed for conifer 

release. At the stand scale, these patches, as well as riparian buffers, will provide areas where native 

shrubs, sprouting hardwood trees, and high levels of woody legacies provide a structurally heterogeneous 
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environment, improving the capacity of the larger treatment unit to support a diversity of wildlife. 

Retention of snags on 25 percent and on 50 percent of a 500-acre treatment area is included in the PSW 

study design included in Alternative 2. This study will provide valuable information about wildlife 

response to higher levels of snag retention in salvage harvest treatments. 

The King Fire Ecological Analysis reports that Alternative 2 treatments would occur within 4,388 acres of 

the fire area where disturbance proportions are currently within the natural range of variability (See Table 

3W-T.6). Removal of snags and reforestation would reduce both the complexity and amount of early-seral 

habitat and the time that shrub-dominated habitats persist on the landscape. Within portions of the 

landscape where fire effects are within NRV, Alternative 2 treatments and reforestation would contribute 

less positively to biodiversity compared to natural succession processes and slower natural tree 

regeneration under Alternative 1. Alternative 2 increases the rate of forest development relative to 

Alternative 1, which could benefit late forest associated species in this portion of the landscape. Where 

Alternative 2 salvage and reforestation units are small and not continuous, and have higher patchiness and 

shrub retention resulting from large areas left untreated in streamside buffers and snag retention patches, 

the opportunity for neutral or beneficial effects is greater.    

Cumulative Effects of Alternative 2 

Direct and indirect effects of Alternative 2 will incrementally contribute to effects of ongoing and future 

foreseeable vegetation treatment projects in the King Fire Restoration Project area. Future foreseeable 

projects occurring on National Forest System lands are listed in Table 3.1 and have been included in 

spatial analyses. Alternative 2 will also contribute effects to ongoing salvage of fire-killed trees, site 

preparation, tree planting, and herbicide application on non-Federal lands in the King Fire project area 

boundary. Non-Federal lands comprise about 35 percent of the project area. Several future foreseeable 

actions on National Forest System lands include tree thinning, fuel treatment, tree planting, herbicides, 

and prescribed fire use in small portions of the project area. Alternative 2 cumulatively contributes to 

effects on habitats, as shown in Tables 3W-T.3, 3W-T.4, 3W-T.6, and described above for the analysis 

indicators.    

Direct, Indirect, and Cumulative Effects of Alternative 3 

Fewer acres of salvage harvest, fuels reduction treatments, and reforestation would occur in Alternative 3 

as compared to Alternative 2. These activities would occur on approximately 29 percent of the 

structurally complex early-seral habitat on NFS lands, compared with 34 percent under Alternative 2. 

Taking into account potential salvage harvest on private lands, 52 percent of this habitat would be 

cumulatively affected in the fire area compared to 56 percent in Alternative 2 (See Table 3W-T.3). In 

Alternative 3, treatments in conifer forest that burned low or moderate severity (< 50 percent basal area 

mortality) would be limited to roadside hazard treatments. This results in affecting slightly less of this 

habitat compared to Alternatives 2, 4, and 5 (See Table 3W-T.4).  

Alternative 3 planting is more limited in area and is more spatially heterogeneous compared to 

Alternative 2. Fewer acres of reforestation and lower planting densities reduce effects to vertebrate and 

invertebrate species associated with early successional stages (See Table 3W-T.5). Treatments for conifer 

release will use manual methods only in a radius surrounding seedlings. The lower planting densities 

combined with radial release proposed in Alternative 3 minimizes effects to shrub cover. While salvage 

harvest will have similar effects to those described for Alternative 2, reforestation activities in Alternative 

3 are expected to result in little additional impact on the value of early-seral habitats for wildlife. Some 

evidence for this is provided by a retrospective study of several large severe wildfires that examined 

complex interactions among logging, tree planting, and herbicides to reduce shrubs (McGinnis et al., 

2010). This study found that the salvage and replanting treatments did not affect shrub cover, but the 

combination of salvage, planting, and herbicides reduced shrub cover in favor of forbs and grasses.  
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A larger proportion of the resilience treatment units would be retained in snag patches in Alternative 3 

compared with Alternative 2. Fifteen to 20 percent of the resilience treatment unit acreage would be in 

snag retention patches, compared to a 10 percent retention level. This provides greater numbers and 

distribution of large snags in treated areas compared to Alternative 2, improving the value of treated units 

as habitat compared to Alternative 2. The retention of greater acreage in snag patches also would result in 

more spatially heterogeneous planting, with positive effects on biodiversity. Alternative 3 will delay 

creation of mature forest habitat compared to Alternative 2 (see Vegetation Effects), but will increase the 

quality of developing forest as wildlife habitat due to higher shrub cover and greater number of snag  

patches that will contribute structural heterogeneity and large down wood in proximity to reforested areas. 

Monitoring work suggests that salvage-logged areas can provide habitat for both shrub and cavity-nesting 

birds if sufficient snags are retained and shrub removal is minimized (Campos & Burnett, 2014).  

Alternative 3 was designed to minimize salvage and reforestation activities where post-fire conditions are 

within the natural range of variation. Fewer acres of salvage occur in this portion of the project area, 

compared to Alternative 2, but treatment associated with roadside hazard or roadside salvage still occurs 

(Table 3W-T.6). Treatment effects on areas within the NRV would be less than described for Alternatives 

2, 4, or 5. Alternative 3 treats 8,189 acres in the portion of the fire area outside the NRV. Salvage 

followed by reforestation would increase the rate of conifer establishment and growth in the large high-

severity burn area relative to Alternative 1, but less than Alternative 2. As described for Alternative 2, 

wildlife may benefit from more rapid forest establishment in this portion of the fire area; however, 

benefits to biodiversity may be greatest where planted areas are less uniform and extensive. Since 

seedling survival may be lower without the use of herbicides in Alternative 3, greater tree mortality will 

result in large patches where seedling establishment does not occur, potentially increasing spatial 

heterogeneity. Although the development of late-seral forest will be delayed, compared to Alternative 2, 

reforested areas may more closely simulate the spatial heterogeneity of natural seedling establishment 

(plots in naturally regenerating portions of the Fred’s Fire found seedling and sapling densities to be high, 

but with a high level of variation in densities, with some areas of prolific regeneration, and others with 

none (see Vegetation section).  

Direct, Indirect, and Cumulative Effects of Alternative 4 

The effects of Alternative 4 are generally expected to be similar to Alternative 2, but will occur over a 

larger area. Tables 3W-T.3 and 3W-T.4 display the greater acreage treated in mature conifer forest with 

high-severity fire, and in mature conifer forest with less than 50 percent basal area mortality. Greater 

treatments occur in areas of low- and moderate-severity fire as part of the strategic roadside buffer zone 

and Strategically Placed Area Treatments (SPLATs) included in Alternative 4. Reforestation and release 

treatments would be similar to Alternative 2, but would also occur over a larger area (See Table 3W-T.5). 

Approximately 57 percent of the structurally complex early-seral forest in the project area would 

cumulatively be affected by salvage harvest and follow-up treatments occurring on both private and 

National Forest System lands; about 26 percent of low- and moderate-severity burn areas would be 

cumulatively affected in the project area. 

Alternative 4 treatments would occur on 7,994 acres of the fire area where disturbance proportions are 

currently within the natural range of variability (See Table 3W-T.6). Removal of snags and reforestation 

will reduce structural heterogeneity and alter the complex mosaic of seral stages that would otherwise 

develop over time. Because of the greater area with salvage harvest, biomass, and reforestation 

treatments, and the higher proportion of areas within the NRV being affected, Alternative 4 would  have 

the greatest impact on ecological processes and wildlife habitat components (snags, shrubs, down wood), 

when compared to the other alternatives. 

Direct, Indirect, and Cumulative Effects of Alternative 5 

Potential for adverse direct and indirect effects from activities will be the same as Alternative 2, with the 

following exception. Treatments for conifer release in Alternative 5 would use herbicide application only 
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in a five-foot radius surrounding seedlings. This would limit the reduction in shrub cover associated with 

reforestation efforts, and reduce impacts to species associated with early-seral habitats. Since planting 

densities would be relatively low and planting would be clumpy, the radial release treatments proposed in 

Alternative 5 would retain shrub cover between planted clumps. Lower planting densities in the SFMZ 

and on upper slopes would result in substantial shrub cover between radial release treatments. On mid and 

lower slopes in conifer resilience areas, shrubs would be reduced to a greater extent, but cover would still 

remain higher than in Alternative 2.   

Threatened, Endangered, and Sensitive Wildlife Species 

Table 3W-T.7 identifies terrestrial animal species that are listed or proposed for Federal listing as 

Threatened or Endangered, and Region 5 designated Sensitive Species with habitat in the project analysis 

area. Sensitive Species are species identified by the Regional Forester where population viability is a 

concern because of a) downward population trends and/or b) diminished habitat capacity that would 

reduce species distribution. Additional species of conservation concern for the King Fire project are also 

shown in Table 3W-T.7. Several species occur on the Regional Forester’s sensitive species list for the 

Eldorado National Forest but do not have suitable habitat in or adjacent to the project area: great gray 

owl, willow flycatcher, and wolverine. These species are not addressed in the following analysis of 

environmental effects.    

Table 3W-T.7 Threatened, Endangered, Proposed and Sensitive Terrestrial Wildlife 

Potentially Found in the King Fire Project Area 

 

Common Name 

 

Scientific Name 

 

Status 

Threatened & Endangered 

Valley Elderberry Longhorn Beetle Desmocerus californicus dimorphus T 

Fisher Pekania pennanti (formerly Martes 

pennanti pacifica) 

P 

Sensitive 

Bald Eagle Haliaeetus leucocephalus S 

California Spotted Owl Strix occidentalis occidentalis S, MIS 

Northern Goshawk Accipiter gentilis S 

Pacific Marten Martes caurina S, MIS 

Fringed Myotis Myotis thysanodes S 

Pallid Bat Antrozous pallidus S 

Townsend's Big-eared Bat Corynorhinus townsendii S 

Western Bumble Bee Bombus occidentalis S 

Other species of conservation concern for this project 

Black-backed Woodpecker Picoides arcticus MIS 

Mule Deer Odocoileus hemionus MIS 

T = Threatened, P = Proposed for listing as threatened or endangered, S = Sensitive, MIS = Management 

 Indicator Species 
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Valley Elderberry Longhorn Beetle 

Affected Environment 

The valley elderberry longhorn beetle (Desmocerus californicus dimorphus) is listed as Threatened 

under the Endangered Species Act. Critical habitat has not been designated on the Eldorado National 

Forest. The valley elderberry beetle (VELB) is thought to range from the Central Valley into the 

eastern portion of the Coast Range and the foothills of the Sierra Nevada up to approximately 3,000 

feet in elevation (USFWS, 1999) and is most often found along the margins of rivers and streams in the 

Lower Sacramento River and Upper San Joaquin Valley. Habitat for the VELB consists of elderberry 

shrubs and trees in a variety of habitats and plant communities, but most often in riparian, elderberry 

savannah or moist, valley oak woodlands. Adequate size is defined as stems greater than one inch in 

diameter at the base (Barr, 1991). Valley elderberry longhorn beetle have not been detected on the 

Eldorado National Forest and past project surveys have rarely located elderberry plants of sufficient 

size to support the species.  

A small portion near the southern boundary of the King Fire project area is below 3,000 feet in 

elevation, within the potential geographic range of the species. Surveys for elderberry plants have not 

been conducted throughout this area, so it is assumed that elderberry plants and the valley elderberry 

longhorn beetle could be present.  

Environmental Consequences  

Direct, Indirect, and Cumulative Effects of Alternative 1 

There would be no potential for direct or indirect effects from project activities because none of the 

proposed activities would be implemented. Elderberry plants that occur or may develop within the project 

area would be unaffected. In the absence of direct and indirect project effects, Alternative 1 would not 

contribute to cumulative effects upon the valley elderberry longhorn beetle.  

Direct, Indirect, and Cumulative Effects of the Action Alternatives (2, 3, 4, and 5) 

Because virtually all of the VELB lifecycle is spent on elderberry shrubs, either inside the stems as larvae 

or on the foliage or flowers as adults, protection of these shrubs and their immediate surrounding vicinity 

eliminates almost all risk to individuals associated with implementation of the action alternatives. Design 

Criteria TW-6 requires that treatment units below 3,000 feet in elevation be surveyed for the presence of 

elderberry prior to project activities. Elderberry plants with stems one inch in diameter or larger would be 

flagged and activities would not occur within a 100-foot buffered area surrounding these plants. This 

design criteria implements avoidance measures recommended by the US Fish and Wildlife Service for 

avoiding effects to the Valley elderberry longhorn beetle (USDI FWS Valley Elderberry Longhorn Beetle 

Conservation Guidelines).  

Salvage, Hazard Tree Removal, Fuels Treatments, and Reforestation Activities 

Roadside hazard tree removal, biomass, and hand treatment activities proposed in Alternatives 2, 3, 4, and 

5 would overlap potential habitat for the valley elderberry longhorn beetle as shown in Table 3W-T.8. 

These areas would be surveyed for elderberry in advance of these activities, and, to eliminate project 

effects, elderberry plants with stems greater than one inch in diameter would be buffered by a 100-foot 

zone in which no ground- or vegetation-disturbing activities would occur (effects avoidance measures 

recommended in the FWS Valley Elderberry Longhorn Beetle Conservation Guidelines). There would be 

no direct or indirect effect from project alternatives, and therefore no cumulative effects to the valley 

elderberry longhorn beetle. 

Exposure to Herbicides 

Alternative 2, 4, and 5 would involve the use of herbicides for removal of competing vegetation following 

planting. The potential for direct toxicological effects to the Valley elderberry longhorn beetle is evaluated 
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in a Terrestrial Wildlife Herbicide Exposure Analysis (project files). Although toxicity hazard quotient 

values exceed the level of concern, the beetle spends almost its entire lifecycle within, or on, the 

elderberry plant. A buffer of 100 feet surrounding elderberry plants ensures there would be no likelihood 

of direct herbicide sprays or drift affecting the beetle or its host plant, and the opportunity for the insect to 

be exposed to herbicide is negligible.  

Table 3W-T.8 Overlap of Treatment Areas with Potential Valley Elderberry 

Longhorn Beetle Habitat 

Alternative Acres Roadside Salvage 
Acres Biomass and Hand 

Treatments 
Total Acres 

Alternative 1 0 0 0 

Alternative 2 145 157 302 

Alternative 3 148 15 163 

Alternative 4 339 150 488 

Alternative 5 145 157 302 

 

Fisher 

Affected Environment 

The west coast distinct population segment of fisher (Pekania pennant) was proposed for listing as 

Threatened under the Federal Endangered Species Act in October 2014. Critical Habitat has not yet 

been proposed by the Fish and Wildlife Service. The Eldorado National Forest will conference with 

the US Fish and Wildlife Service on the King Fire Restoration Project and conservation measures to 

support recovery of the species.  

The King Fire project area is within the historic distribution of fisher in the Sierra Nevada Bioregion, 

but fisher are currently absent from the Central Sierra Nevada portion of their historic range (USDI 

Fish and Wildlife Service, 2014). As of 1995, Zielinski et al. determined that fishers occurred in just 

two areas of California, comprising less than half of the historic distribution: northwestern California 

and the southern Sierra Nevada from Yosemite National Park southward, separated by a distance of 

approximately 250 miles. The King Fire project area is not within a reasonable dispersal distance of 

the closest known populations; thus, fisher are not assumed to occur in the project area.  

Although vegetation management outside of occupied areas is unlikely to have a negative impact on 

the viability of existing fisher populations, the maintenance of fisher habitat in these areas is important for 

future expansion (USDI Fish and Wildlife Service, 2014). Prior to the King Fire the Rubicon Canyon 

provided a large, relatively contiguous area of mature conifer forest which may have been capable of 

supporting fisher. Fisher habitat is currently absent from the large high-severity fire portion of the 

Rubicon Canyon, but may remain in portion burned at lower and mixed severity.  

Environmental Consequences  

Project Actions 

Salvage, Hazard Tree Removal, Fuels Treatments, and Reforestation Activities 

These activities would not directly affect fisher since they do not occur in the project area. Indirect effects 

(those removed in time or space) may occur where project actions affect the suitability of habitat for 

future expansion of the species range. The effects of removing fire-killed trees, fuels reduction, 

reforestation, and conifer release is described in the Habitat section of this report. The large patch of high-

severity fire will not provide habitat for many decades. Salvage and fuels treatments may reduce 

structural legacies (large down wood) important in old forest habitats. Fuels reduction treatments in high-

severity fire areas may also reduce the extent of future fires, however, and conifer planting and release 
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may increase the pace of forest development (see Fuels and Vegetation sections). The rate of old forest 

habitat development and quality of developing habitat, though potentially affected by project alternatives, 

is highly uncertain in high-severity burned areas due to long timeframes and the unpredictability of future 

fire events, climate, and other factors. Modification of mature conifer habitats in areas of low basal area 

mortality and areas of mixed fire severity are most relevant to habitat quality. Such areas could provide 

habitat for fisher and contribute to future range expansion over the next several decades.  

Analysis Indicators 

The following indicators, also addressed in the Habitat section, provide a comparison of the alternatives:  

 Acres of treatments in mature conifer forest burned at < 50% basal area mortality. 

 Acres of salvage harvest and reforestation where post-fire habitat proportions are within the NRV 

and outside the NRV. 

Effects Summary and Alternative Comparison 

Table 3W-T.9 and 3W-T.6 (Habitat section) provides a summary and comparison of the analysis 

indicators and is discussed as Direct, Indirect, and Cumulative Effects for each alternative. 

Table 3W-T.9 Salvage Harvest Within Mature Conifer Forest1 With Less Than 50% Basal Area 

Mortality and Proportion Affected by Treatments in the Project And Analysis Areas 

 

Habitat 

Acres 

(NFS lands) 

King Fire 

Project 

Treatment 

Acres 

Percent 

Treated 

Habitat 

Acres (NFS 

and non-

NFS) 

Cumulative 

Treatment 

Acres3 

Cumulative 

Percent 

Treated 

Alternative 1 17,774 0 0 25,959 3,875 15 

Alternative 2 17,774 1,902 11 25,959 6,039 23 

Alternative 3 17,774 1,638 9 25,959 5,778 22 

Alternative 4 17,774 2,638 15 25,959 6,653 26 

Alternative 5 17,774 1,902 11 25,959 6,039 23 

 

Direct, Indirect, and Cumulative Effects of Alternative 1 

There would be no potential for direct or indirect effects from project activities because project activities 

would not be implemented. In the short term, natural vegetation succession processes and associated post-

fire habitats would continue in the fire area. Old forest habitat (especially large trees) suitable for fisher 

would require many decades to develop in high-severity portions of the fire area (see discussion of 

Habitat). The fuels report indicates that risk of high fire severity would increase by 10 years post-fire for 

much of the fire area; future reburns may also delay the development of large trees and dense cover. There 

are no cumulative effects associated with Alternative 1, since project activities would not have direct or 

indirect effects. 

Direct, Indirect, and Cumulative Effects of the Action Alternatives (2, 3, 4, and 5)  

Table 3W-T.9 displays the acres of treatments in mature conifer forest that burned at less than 50 percent 

basal area mortality. The affected acreage is 1,638 acres in Alternative 3, 1,902 acres in Alternatives 2 and 

5, and 2,638 in Alternative 4. Roadside hazard reduction and roadside salvage treatments affect the most 

acreage in this habitat.  



King Fire Restoration Project  Environmental Impact Statement 

   

296   

When the effects of the action alternatives are considered alongside removal of fire-killed trees on private 

lands and additional projects on National Forest lands, between 23 and 26 percent of the mature conifer 

forest burned at low or moderate severity, is affected by these alternatives (See Table 3W-T.9). 

Bald Eagle 

Affected Environment 

Bald eagles (Haliaeetus leucocephalus) occur in the project area. Habitat features important to bald eagles 

are large dominant trees and large snags for roosting, nesting, and perching on, especially adjacent to 

riparian areas for fish and waterfowl foraging. Suitable eagle habitat on the Forest includes areas adjacent 

to nine reservoirs. Eagles are territorial, so small- to medium-size bodies of water such as the reservoirs 

on the Forest tend to support only one nesting pair. Four of the nine reservoirs have been known to 

support nesting pairs and two of them, Stumpy Meadows and Hell Hole, are in the project area. Most of 

the suitable eagle habitat in the project area is located adjacent to Stumpy Meadows and Hell Hole 

Reservoirs. 

Eagles have nested at Stumpy Meadows Reservoir on private land opposite the reservoir from the project 

area. The recent nest site is no longer viable post-fire and a new nest has not yet been located. The pair 

has been seen foraging in the area for long periods of time and therefore is currently presumed to be non-

nesting (Roberts, 2015). There are 3,034 acres of post-fire eagle habitat in the project area, of which 93 

percent is on NFS lands (See Table 3W-T.10). 

Table 3W-T.10 Acres of Post-Fire Eagle Habitat in the Project Area1 

NFS lands 2,835 

Non-Forest 199 

Total 3,034 

1 Post-fire bald eagle habitat has been defined as conifer forest with less than 90% basal  

 area mortality, within one mile of project reservoirs 

Environmental Consequences – Bald Eagle 

Project Actions 

Salvage, Hazard Tree Removal, Fuels Treatments, and Reforestation Activities 

Loud noise from equipment such as chainsaws or tractors is expected to occur in salvage units, project 

roads, and at landings. Human presence and loud noise in the vicinity of nest stands have the potential to 

change normal behavior, and during the nesting season can lead to nest abandonment and failure. The 

potential for disturbance is minimized by following the National Bald Eagle Management Guidelines 

(USFWS, 2007) and by the implementation of Limited Operating Periods (LOPs) as a management 

requirement. Design criteria TW-5 requires that a limited operating period be implemented within one-

half mile of nesting eagles.  

Removal of fire-killed trees and salvage harvest of roadside hazard trees could remove snags or live trees 

that could potentially serve as bald eagle perch sites or nest trees.  

Exposure to Herbicides (Alternatives 2, 4, and 5) 

Alternatives 2, 4, and 5 could result in bald eagle exposure to herbicide residue or contaminated prey. The 

potential for direct toxicological effects to the bald eagle is negligible for the proposed use of glyphosate 

in Alternatives 2, 4, and 5, based on acute and chronic exposure scenarios involving the consumption of 

contaminated fish by a fish-eating bird (Terrestrial Wildlife Herbicide Exposure Analysis in project file).  
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Analysis Indicator 

The following analytical indicator was chosen as a relative measure of the potential for project 

alternatives to affect the bald eagle:  

 Acres of salvage harvest in bald eagle habitat.  

Effects Summary and Comparison of Alternatives 

Table 3W-T.11 compares the effects of project alternatives using the above indicator. These are discussed 

as Direct, Indirect, and Cumulative Effects for each alternative. 

Table 3W-T.11 Acres of Salvage Harvest in Bald Eagle Habitat 

Alternative Acres 

Percent of 

Available 

Habitat 

Alternative 1 0 0 

Alternative 2 323 11 

Alternative 3 292 10 

Alternative 4 422 15 

Alternative 5 323 11 

 

Direct, Indirect, and Cumulative Effects of Alternative 1 

There are no treatment acres proposed in bald eagle habitat under Alternative 1, and with no action there 

would be no direct, indirect, or cumulative effects to eagles.  

Direct, Indirect, and Cumulative Effects of Alternatives 2 and 5 

Eagle habitat alteration or removal could occur on approximately 323 acres of the available habitat in the 

project area that would be treated under Alternative 2. The removal of dead or dying trees in eagle habitat 

could reduce perch or nest site availability. The wildlife habitats section indicator of “acres of treatments 

in mature conifer forests burned at low and moderate (fewer than50%) severity” has additional 

information on potential effects from salvage, hazard tree removal, fuels treatments, and reforestation 

activities that apply to multiple species. The 199 acres of post-fire habitat affected by salvage harvest on 

private lands cumulatively results in treatments occurring in 11 percent of project area habitat for the bald 

eagle.  

Direct, Indirect, and Cumulative Effects of Alternative 3 

Eagle habitat alteration or removal could occur on approximately 292 acres of the available habitat in the 

project area that would be treated under Alternative 3. The removal of dead or dying trees in eagle habitat 

could reduce perch or nest site availability. The wildlife habitats section indicator of “acres of treatments 

in mature conifer forests burned at low and moderate (fewer than50%) severity” has additional 

information on potential effects from salvage, hazard tree removal, fuels treatments, and reforestation 

activities that apply to multiple species. The 199 acres of post-fire habitat affected by salvage harvest on 

private lands cumulatively results in treatments occurring in 10 percent of project area habitat for the bald 

eagle. 

Effects of Alternative 4 

Eagle habitat alteration or removal could occur on approximately 422 acres of the available habitat in the 

project area that would be treated under Alternative 4. The removal of dead or dying trees in eagle habitat 
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could reduce perch or nest site availability. The wildlife habitats section indicator of “acres of treatments 

in mature conifer forests burned at low and moderate (fewer than50%) severity” has additional 

information on potential effects from salvage, hazard tree removal, fuels treatments, and reforestation 

activities that apply to multiple species. The 199 acres of post-fire habitat affected by salvage harvest on 

private lands, cumulatively results in treatments occurring in 15 percent of available habitat for the bald 

eagle.  

California Spotted Owl 

Affected Environment 

The California spotted owl (Strix occidentalis occidentalis) is currently managed as a USDA Forest 

Service Sensitive Species. Habitat descriptions, species population trends, and the status of known or 

suspected limiting factors are summarized by USDA Forest Service 2001, 2004, and Keane 2014 and 

are incorporated here by reference. Key suitable habitat for spotted owl consists of a) two or more tree 

canopy layers, b) trees in the dominant and co-dominant crown classes averaging 24 inches dbh or 

greater, c) at least 70 percent tree canopy cover (including hardwoods). Nests and roosts are typically 

located in stands that have 70 percent or greater canopy cover and contain one or several large, 

decadent trees and multiple canopy layers resulting from mixtures of different aged trees (Keane, 

2014). Research suggests that within their habitat matrix, spotted owls depend on “green” stands with 

the aforementioned characteristics for nesting, repeated roosting, and for foraging.  Spotted owls use a 

broader range of vegetation conditions for foraging than they do for nesting and roosting, and this 

includes post-fire habitats as further discussed below. 

The most recent population status and trend information can be found in Keane (2014), Conner et al. 

(2013), Tempel and Gutiérrez (2013), and Tempel et al. (2014). Spotted owls in the northern portion of 

the King Fire project area are part of a long-term, ongoing demographic study. This study most recently 

reported that the cumulative effect of small annual declines has resulted in the loss of almost half of the 

initial population over a 23-year period (Tempel et al., 2014). The factors driving this decline are not 

known (Keane, 2014); Tempel et al. (2014) found that high-canopy-cover forests declined by an average 

of 7.4 percent across territories during the 23 years of research on the Eldorado Study Area, leading the 

researchers to suggest that habitat loss could have contributed to declines in abundance and in territory 

occupancy in the Eldorado study area. 

Verner et al. (1992) identified 11 areas of concern where potential gaps in distribution of spotted owls 

may become an issue if the status of the owl in the Sierra Nevada was to deteriorate. The majority of the 

King Fire occurs within area of concern #4, identified due to checkerboard land ownership patterns and 

large private inholdings, characterized by habitat fragmentation that decreases the density of owl pairs, 

makes successful dispersal more difficult, and reduces the likelihood of quick replacement of owls in 

vacated habitat.  

Management Direction 

Spotted Owl Protected Activity Centers (PACs) are 300-acre land allocations described in the Sierra 

Nevada Forest Plan Amendment (USDA Forest Service, 2004). They are intended to maintain habitat 

suitable for spotted owl nesting and roosting and are designated as the best available habitat surrounding 

each territorial owl activity center detected on National Forest System lands. Vegetation management 

activities are limited within PACs as described in Forest Plan Standards and Guidelines. PACs are 

maintained regardless of California spotted owl occupancy status. However, after a stand-replacing event, 

habitat conditions are evaluated within a 1.5-mile radius around the activity center to identify 

opportunities for re-mapping the PAC. If there is insufficient suitable habitat for designating a PAC within 

the 1.5 mile radius, the PAC may be removed from the network. 
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Project Area Surveys and Habitat 

For analysis purposes, California spotted owl habitat within the project area has been represented by the 

following Conifer and Conifer/Hardwood CWHR size and density classes and RAVG fire severity 

classes: 

 Nesting and Roosting Habitat = CWHR 4, 5, and 6 size classes, D density class, and less than 

50 percent basal area mortality, based on RAVG data. 

 Foraging Habitat = CWHR 4, 5, and 6 size classes with M and D density classes, and all basal 

area mortality classes, based on RAVG data. 

These post-fire habitat definitions differ from pre-fire definitions and may include more than is actually 

suitable for nesting, roosting, or foraging, since they do not account for patch sizes, distance to nearest 

live trees, or precise canopy cover following fire. Broad definitions are appropriate to use due to 

uncertainty over how owls may use habitat in a large-scale burned landscape where low amounts of 

typical dense forest habitat is available for nesting, roosting, and foraging. Using these definitions, 

nesting/roosting habitat has declined by about 60 percent as a result of the King Fire (See Table 3W-T.12). 

Foraging habitat remains unchanged under the assumption that foraging may occur in habitat with high 

basal area mortality. 

Table 3W-T.12 California Spotted Owl Habitat Pre-Fire and Post-Fire in the Project Area 

 Pre-Fire Post-Fire 

Nesting Habitat Acres (NFS) 36,982 15,215 

Foraging Only Habitat Acres (NFS)  6,877 28,644 

Total  Habitat Acres (NFS) 43,859 43,859 

All Land Ownerships 

Nesting Habitat  Acres (all ownerships) 53,050 22,111 

Foraging Only Habitat Acres (all ownerships) 11,844 41,783 

Total Habitat Acres (all ownerships) 63,894 63,894 

 

Protocol surveys have been conducted for California spotted owls within the King Fire area for more than 

two decades. The portion of the fire area north of the Wentworth Springs Road has been surveyed 

annually as part of the El Dorado Spotted Owl Demographic Study, and extensive information is available 

on spotted owl territory occupancy and productivity. Forty-six spotted owl territories had Protected 

Activity Centers (PACs) located wholly or partially within the project area prior to the King Fire.  

After the King Fire, PACs were remapped based on an evaluation of habitat conditions within a 1.5-mile 

radius around the activity center. The threshold at which the amount of high-severity burned forest within 

a spotted owl territory significantly increases the likelihood of abandonment has not been established. The 

first year after the Rim Fire in the Stanislaus National Forest, spotted owls returned to areas that 

experienced high-severity fire; however, all roost sites were located in green forest that experienced low-

to-moderate severity fire (Marcie Baumbach, personal communication, 2015). Lee and Bond (2015) 

reported that in the Rim Fire, six PACs with more than 70 percent habitat burned at high severity (75% 

basal area mortality), were occupied by spotted owl pairs one year post-fire. Lee et al. (2012) found that 

spotted owls continued to occupy territories in which 32 percent of the territory was affected by high-

severity fire, and Mexican spotted owls have been documented to nest and roost in PACs with greater 

than 30 percent high-severity fire (Moore, 2012). Considering this information, PACs were retained or 

remapped in territories with very marginal amounts of habitat suitable for nesting or roosting. PACs were 
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not retained or remapped for 10 spotted owl activity centers within the King Fire for which a) there was 

less than 10 acres of nesting/roosting habitat (habitat with less than 50% basal area mortality) remaining 

in the PAC and within 0.7 mile of the territory center, and b) a potential new PAC could not be located 

within 1.5-miles of the original activity center (See Figure 3W-T.1). Appendix E, King Fire PAC 

Assessment, describes the analysis and mapping process for each PAC. Thirty-six spotted owl PACs 

remain mapped within the project area following the King Fire (See Table 3W-T.13). It is expected that 

2015 surveys may result in mapping additional PACs for spotted owls that move and establish territories 

outside or on the edge of their original home range areas, but the location of these new sites cannot be 

easily predicted in advance of surveys. Surveys will also result in modifying boundaries of PACs that 

have been preliminarily remapped based on the best available information at this time. This is particularly 

the case in the southern portion of the King Fire where there is greater amount of mixed-severity fire. 

Table 3W-T.13 Number and Acres of Pre- and Post-Fire Spotted Owl PACs in the Project Area 

# of Pre-Fire PACs in 

the King Fire1 

# of Post-Fire PACs in 

the King Fire 

Pre-Fire PAC acreage 

in the King Fire2 

Post-Fire PAC acreage 

in the King Fire 

46 36 10,894 8,124 

1 All or a portion of the PAC is within the fire area 

2 One of the 46 PACs was associated with an activity center on private land and was less than 50 acres of NFS land 

 

Recent findings indicate that California spotted owls in the Sierra Nevada are able to persist in landscapes 

that experience low- to moderate-severity and mixed-severity wildfires. In Yosemite National Park, for 

example, spotted owls were estimated to have similar occupancy and density between unburned and 

recently burned sites (fewer than 15 years since burn) in forests that burned primarily at low to moderate 

fire severity (Roberts et al., 2011). Lee et al. (2012) reported no difference in owl occupancy between 

unburned and burned territories from six fire areas in the Sierra Nevada, and concluded that the 

proportion of high-severity fire (an average of 32%) had no effect on post-fire occupancy. Unlike in the 

Rim Fire, the primarily high-severity Moonlight and Antelope Complex Fire areas did not support 

California spotted owls, other than a single pair that was using the landscape, based on two years of post-

fire surveys (Keane et al., 2012). Territorial California spotted owl sites were well distributed within the 

buffer area outside of the fire perimeter; however, and detections of individual spotted owls just within 

the perimeter of the burned areas suggested that some spotted owls were exploiting the edge between the 

burned and unburned areas for foraging (Keane et al., 2012). Uncertainty remains regarding how 

increasing trends in the amounts and patch sizes of high-severity fire may affect California spotted owl 

occupancy, demographics, and habitat over a longer timeframe (Keane, 2014). Lee et al. (2013) found 

that, in Southern California, extinction probability was significantly higher when >50 ha (123 acres) of 

suitable habitat burned at high-severity compared to unburned sites and that extinction probability 

increased in relation to the area burned.   
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Figure 3W-T.1 Post-Fire Spotted Owl PACs in the Project Area  
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Environmental Consequences  

Analysis Assumptions 

 Project effects to spotted owl habitat are described at the following scales a) the 300-acre 

protected activity center (PAC) maintained to provide essential nesting, roosting, and foraging 

habitat; b) a 1,128-m radius circle around the territory center, which is based upon the mean 

nearest neighbor distance between spotted owl territories on the Eldorado NF and represents the 

area receiving the majority of use by an individual owl pair; and c) the landscape, which 

incorporates multiple overlapping spotted owl home ranges as well as unoccupied habitats.  

 The geographic analysis area for the California spotted owl extends 0.7 mile beyond the project 

area boundary since spotted owls occurring on the edge of the project boundary will occupy 

territories extending this distance beyond the project boundary. 

 An assumption of the effects analysis is that the spotted owl PACs that have been “retired” as a 

result of the King Fire occur in areas no longer able to support a spotted owl territory. This is a 

reasonable assumption under the precautionary approach used for evaluating PACs: all PACs 

were retained or remapped where there were more than 10 acres of habitat burned at less than 50 

percent basal area mortality on NFS lands within 0.7 mile of the activity center (see Appendix E). 

If surveys conducted in spring of 2015 find this assumption incorrect, the analysis will be revised 

to include information on additional territories. 

 Spotted owl surveys will be conducted during the spring and summer of 2015 in order to detect 

new nest or roost locations that may have changed following the King Fire and to establish or 

remap Protected Activity Centers using these results. Alternatives will be revised if revisions are 

needed to comply with Forest Plan Standards and Guidelines for Management of Spotted Owl 

PACs. 

Effects of Project Actions 

Salvage, Hazard Tree Removal, Fuels Treatments, and Reforestation Activities 

The potential for noise or visual disturbance from project activities to impair breeding or foraging 

behavior of nesting spotted owls has been minimized by design criteria, which are applied to all action 

alternatives. By requiring that surveys be conducted prior to implementing project activities, Design 

Criteria TW-1 reduces the uncertainty of effects resulting from spotted owl nest or roost locations, which 

may have changed following the King Fire. TW-1 ensures that PACs will be established or revised based 

on new nest or roost locations, as described in Forest Plan Standards and Guidelines. Design Criteria TW-

2 minimizes the likelihood of project-related noise or visual disturbance affecting spotted owl nesting 

success by applying Limited Operating Periods (LOPs) within a quarter mile of known or suspected nest 

sites. Design Criteria TW-10 provides protection for historic spotted owl nest trees by incorporating these 

trees into snag retention patches identified by wildlife crews. In combination, these Design Criteria 

minimize the potential for project alternatives to impact current spotted owl nest sites and nesting success. 

Stand Scale Effects 

Salvage harvest of fire-killed trees and the associated removal of biomass, followed by conifer planting, 

and later removal of competing vegetation (release) result in the removal of snags, shrubs, and future 

down, woody material, which are important components of spotted owl habitat. Little information is 

available on patch-scale habitat use in post-fire landscapes. Bond et al. (2009) reported that owls nested 

and roosted in unburned or low- to moderate-severity patches of forest, and, four years after fire, they 

foraged selectively in high-severity burn patches that were located within larger home ranges that 

generally burned at low-to-moderate severities. Patches of early-successional vegetation recovering from 

high-severity fire may provide access to early-successional associated prey, such as woodrats and 

gophers, within the mosaic of mixed fire-severity landscapes. Removal of dead trees within stands that 
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experienced high basal area mortality is unlikely to affect habitat used for nesting or roosting, but snags, 

down, woody material, and shrubs within these stands function as habitat elements important for owl 

prey. Patches of early-successional vegetation may provide access to early-successional associated prey, 

such as woodrats and gophers, particularly where occurring in a mosaic of mixed fire-severity fire. Snags 

also serve as potential hunting perch sites that may be utilized by foraging owls. Recent research indicates 

that prey species may be abundant and available in the post-fire environment. Bond et al. (2013) found 

that pocket gophers, woodrats, sciurid squirrels, and deer mice were important prey items for owls within 

a post-fire habitat mosaic. Results from studies of small mammal habitat associations demonstrate the 

species-specific importance of habitat elements, such as shrubs, downed logs, snags, and truffles (Keane, 

2014). A diversity of prey species within a mosaic of habitats can be expected to benefit predators such as 

the spotted owl (Roberts et al.. 2015). Ganey et al. (2014) found that relative prey abundance was greater 

in burned wintering areas than in spotted owl nest core areas more than five years post-fire, and that these 

burned wintering areas provided important habitat for Mexican Spotted Owls. 

Long term over several decades, large snags and large down logs are considered biological legacies in the 

post-fire environment, and they play important roles in the structure of the future forest (Lindenmayer et 

al., 2008). Snag volume has been found to be significantly associated with northern spotted owl foraging 

intensity, and biological legacies (e.g., large trees and snags) produced by past disturbances are known to 

provide important forest structures associated with spotted owl foraging use (North et al., 1999). Large 

snags and large down logs are fundamental to the definition of old forest and are important attributes for 

the development of the old forest ecosystem and associated species, such as the spotted owl. Snags may 

stand for decades and, in time, may become future nest trees for spotted owls in areas of low- and 

moderate-severity fire. Few large snags may be expected to remain intact for sufficient time to provide 

future nest structures in areas affected by high-severity fire, but once recruited into the down woody 

material on the ground, this coarse woody debris again serves as an important element in owl habitat 

(Verner et al., 1992). Thus, decaying wood serves different functional roles over time, first by providing 

cover for spotted owl prey and ultimately decaying and playing a critical role in soil development of old 

forests. For example, decayed logs are associated with hypogeous fungi (i.e., truffles), which in turn serve 

as a primary food source for spotted owl prey in old forests – the flying squirrel in particular (Verner et 

al,. 1992). These habitat elements are affected by ground disturbance associated with salvage logging, 

reforestation, and release treatments. Alternative 2 treatments retain all existing logs and additional large 

logs up to approximately five per acre. This will provide an immediate supply of logs in treated areas, but 

removal of snags will reduce longer-term recruitment over subsequent decades. The pulse of standing and 

down wood produced by high-severity fires contributes to early-seral habitats and developing forest 

habitat and is particularly important as it will be the only contribution of large, woody debris in stands for 

many decades.   

Prey species abundance may decrease within and outside salvage treatment units where biomass or 

mastication treatments affect shrubs but are likely to recover quickly as shrubs regrow. Areas planted but 

subject to hand release or to radial herbicide release around planted conifers are similarly likely to have 

substantial shrub cover within one to two years and may have little influence on prey abundance. 

Removal of competing vegetation with herbicides is proposed for the majority of reforested areas in 

Alternatives 2 and 4, with the objective of reducing shrub cover to below 20 percent. These treatments 

would reduce shrub cover and prey abundance for more extended periods of time. Bond et al. (2013) 

found California spotted owl diet in a post-fire landscape to be comprised of a majority of pocket gophers 

by biomass, with woodrats also a major prey item. Shrubs and herbaceous vegetation provide important 

habitat for both of these key species of prey (Williams, 1992) leading these researchers to conclude that 

herbicides to suppress shrub growth within California spotted owl habitat may impair the owls’ foraging.  

Territory and Landscape Scale Effects 

The location, magnitude, and severity of fire disturbance undoubtedly influence its effects on owls. 

Current information indicates that California spotted owls will occupy landscapes that experience low- to 
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moderate-severity wildfire, and areas with mixed-severity wildfire that includes some proportion of high-

severity fire. Scientists speculate that the heterogeneous conditions, created by low- and moderate- 

severity fire, including open, patchy, early-seral stage conditions may provide habitat suitable for spotted 

owls while also providing a more fire-resilient landscape (Stephens et al., 2014; Keane, 2014; Roberts et 

al., 2015). Indeed, Bond et al. (2009) found that within the McNally Fire on Sequoia National Forest, a 

mosaic of burn severities maintained spotted owls in the area for at least four years post-fire. If this 

speculation is correct, limiting the amount of habitat altered within portions of the King Fire landscape 

that provide a mosaic of burn severities would seem likely to benefit spotted owls.   

Some research has suggested that post-fire salvage logging in areas affected by high-severity fire may 

adversely affect rates of owl occupancy (Lee et al., 2012). Clark et al. (2013) found that habitat 

disturbance due to wildfire and subsequent salvage logging on private lands negatively affected site 

occupancy by Northern spotted owls; however, the effects of each disturbance could not be separated in 

their results. It is clear that owls may use high-severity fire as foraging habitat, and some, but not all, 

studies have found that owls forage preferentially in high-severity burned forest (Bond et al., 2009; Ganey 

et al., 2014). Research by the University of Wisconsin is included in all alternatives, which will help 

clarify important questions around the effects of high-severity wildfire on spotted owl survival, 

reproduction, and site occupancy by comparing burned and unburned sites. Research included in the 

action alternatives will help determine whether there are retention thresholds and spatial arrangements of 

snag retention during salvage that may be compatible with spotted owl use.  

Following the King Fire, 23 of 46 spotted owl territories in the fire area contain fewer than 375 acres of 

dense conifer forest, an amount below which the rate of territory abandonment has been found to increase 

steeply for owl sites on the Eldorado National Forest (Seamans & Gutierrez, 2007; Seamans, 2005).  The 

contribution of high-severity burned forest as habitat in spotted owl territories is probably nuanced, but 

some studies have found owls to forage preferentially in high-severity burned forest, suggesting its 

potential importance. Individually or cumulatively, the effects from high-severity fire and from salvage 

logging could increase the likelihood of spotted owls abandoning territories or decrease spotted owl 

fitness within occupied territories.  

Exposure to Herbicides (Alternatives 2, 4, and 5) 

Alternatives 2, 4, and 5 could result in the exposure of spotted owls to herbicide residue or contaminated 

prey. The potential for direct toxicological effects to the spotted owl is negligible for the proposed use of 

glyphosate based on acute and chronic exposure scenarios involving the consumption of contaminated 

mammalian prey and contaminated water by a carnivorous bird (Terrestrial Wildlife Herbicide Exposure 

Analysis in project files).  

Analysis Indicators 

Alternatives differ in the amount of salvage harvest and follow-up treatment occurring in spotted owl 

habitat, in the location of treatments in relation to spotted owl territories, and in the retention of snag 

patches where harvest occurs. The following indicators were chosen to provide a relative measure of 

differences between alternatives and their effects upon the spotted owl:  

 Acres of treatment in spotted owl Protected Activity Centers. 

 Acres of treatments in spotted owl territories. 

 Acres of treatments project-wide and in habitat burned at low-and mixed-severity.  

 Acres of salvage harvest and of follow-up treatments in portions of the King Fire that burned 

within the NRV and outside the NRV.  
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Effects Summary and Comparison of Alternatives 

Tables 3W-T.14, 3W-T.15, 3W-T.16 and 3W-T.17 (below) and 3W-T.6 (Habitats section) compare the 

effects of project alternatives using the above indicators. These are discussed as Direct, Indirect, and 

Cumulative Effects for each Alternative below. 

Table 3W-T.14 Number of PACs with Roadside Hazard Treatment, Average Acreage Treatment in 

PACs, and Highest Acreage of Treatment in PAC for Alternatives 2, 3, 4, and 5 

 
 All Alternatives 

Number of PACs  18 

Average treatment acreage/PAC 38 acres 

Highest Treatment acreage/ PAC 85 acres 

 

Table 3W-T.15 Acres of Salvage Harvest in Spotted Owl Territories (0.7 Mile Radius Area Around 

Territory Center) and the Percentage of Pre-Fire Habitat In Territories Treated With 

Salvage Logging/Hazard Tree Removal 

 

CSO 

Territory1 

Acres of 

Pre-fire 

Habitat2 

(NFS and 

private) 

Acres of Salvage in Pre-fire 

Habitat  (habitat burned at all  

severity levels) 

Acres 

Other 

Project 

Treatments  

(NFS and 

Private) 

Percent of Pre-fire Habitat 

Cumulatively Treated in 

Territories 

Alts 2 & 5 Alt 3 Alt 4 Alts 2 & 5 Alt 3 Alt 4 

ELD0001 754 66 66 66 28 12% 12% 12% 

ELD0009 669 117 113 186 20 20% 19% 31% 

ELD0012 718 0 0 81 17 2% 2% 14% 

ELD0013 753 0 0 1 4 1% 1% 1% 

ELD0014 801 0 0 0 13 2% 2% 2% 

ELD0015 892 0 0 17 42 5% 5% 7% 

ELD0034 717 0 0 0 0 0 0 0 

ELD0036 606 104 63 114 64 28% 21% 29% 

ELD0040 481 89 84 128 70 33% 32% 41% 

ELD0042 701 223 187 341 8 33% 28% 49% 

ELD0043 487 0 0 0 0 0 0 0 

ELD0051 487 163 116 254 0 33% 24% 52% 

ELD0052 680 328 224 350 119 66% 50% 69% 

ELD0057 859 0 0 0 0 0 0 0 

ELD0058 871 0 0 0 7 1% 1% 1% 

ELD0060 850 1 1 1 44 5% 5% 5% 

ELD0067 495 1 0 1 304 61% 61% 62% 

ELD0068 766 261 67 266 81 45% 19% 45% 
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CSO 

Territory1 

Acres of 

Pre-fire 

Habitat2 

(NFS and 

private) 

Acres of Salvage in Pre-fire 

Habitat  (habitat burned at all  

severity levels) 

Acres 

Other 

Project 

Treatments  

(NFS and 

Private) 

Percent of Pre-fire Habitat 

Cumulatively Treated in 

Territories 

Alts 2 & 5 Alt 3 Alt 4 Alts 2 & 5 Alt 3 Alt 4 

ELD0081 804 0 0 6 105 13% 13% 14% 

ELD0085 816 108 107 108 23 16% 16% 16% 

ELD0086 818 0 0 14 126 15% 15% 17% 

ELD0140 777 78 45 90 35 15% 10% 19% 

ELD0213 779 31 31 69 0 4% 4% 9% 

ELD0216 648 202 158 183 8 32% 26% 29% 

ELD0217 752 0 0 0 0 0 0 0 

ELD0219 148 13 13 13 0 9% 9% 9% 

ELD0300 589 46 6 49 306 60% 53% 60% 

ELD0303 643 167 125 193 16 28% 22% 43% 

ELD0304 842 0 0 0 72 9% 9% 9% 

ELD0315 716 0 0 0 0 0 0 0 

PLA0007 755 79 78 114 75 20% 20% 25% 

PLA0011 687 0 0 0 4 1% 1% 1% 

PLA0013 687 3 0 0 8 1% 1% 1% 

PLA0016 737 0 0 0 0 0 0 0 

PLA0038 881 3 3 9 367 42% 42% 43% 

PLA0039 755 123 123 123 3 17% 17% 17% 

PLA0040 814 29 29 41 111 17% 17% 19% 

PLA0051 757 42 41 77 196 31% 31% 36% 

PLA0053 694 0 0 0 10 1% 1% 1% 

PLA0080 842 215 198 214 34 30% 28% 29% 

PLA0098 884 1 1 1 101 12% 12% 12% 

PLA0101 518 0 0 0 0 0 0 0 

PLA0122 948 0 0 0 54 6% 6% 6% 

1 Bolded territories have less than 375 acres of dense mature conifer forest following the King Fire 

2 Pre-fire habitat is CWHR 4 and 5 size class, M & D density, burned at all levels of basal area mortality 

3 Totals include some overlap between territories; only useful for relative comparison of alternatives 
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Table 3W-T.16 Number of Territories With Salvage Harvest Treatments and Acreage of 

Treatments Within Territories 

 Measure  Alt 1 Alts 2 &5 Alt 3 Alt 4 

Number of Territories with Treatments1 0 22 21 25 

Roadside Hazard Treatment Acres 0 1,072 1,072 1,072 

Average Acres Treated per Affected Territory 0 113 89 124 

Highest Acres Treated per Affected Territory 0 328 224 350 

Cumulative Effects 

Average Proportion of Pre-fire Habitat Cumulatively 

Treated within territories2  
0 27% 24% 29% 

Maximum Proportion of Pre-fire Habitat 

Cumulatively Treated within territories 
61% 66% 53% 69% 

1 Territories with < 2 acres of treatment not included (taking into account potential rounding/mapping errors) 

2 Cumulative proportions are associated only with territories directly affected by an alternative 

 

Table 3W-T.17 Cumulative Acres of Vegetation Treatments in CSO Habitat by Alternative 

 

 

Post-Fire 

Habitat 

Acres in 

Analysis 

Area 

Salvage Harvest in King Fire 

Alternatives 

Future 

Project 

Treatment 

Acres 

(NFS)1 

Private 

Land 

Treatment 

Acres 

  Alts  2&5 Alt 3 Alt 4   

Habitat  

 < 50% BA Mortality1  
25,959 1,901 1,637 2,636 554 3,461 

Habitat 

 > 50% BA Mortality2  
38,089 9,184 7,489 10,084 206 10,924 

Total  64,048 11,085 9,126 12,721 760 14,385 

1 Based on the EIS list of future foreseeable projects in and adjacent to the King Fire project area 

  

Direct, Indirect, and Cumulative Effects of Alternative 1 

There would be no potential for direct or indirect effects from project activities because none of the 

proposed salvage, hazard tree removal, fuels treatments, reforestation, herbicide release, prescribed 

burning, road improvements, or watershed restoration activities would be implemented. There are no 

cumulative effects associated with Alternative 1, since project activities would not result in direct or 

indirect effects upon spotted owls.  

Direct and Indirect Effects of Alternative 2 

PAC Scale 

Since spotted owls focus their activities in the best available habitat around roost and nest sites, the effects 

of habitat alteration are expected to be most pronounced in PACs, which surround nest or roost sites or 

activity centers. Alternative 2 proposes roadside hazard tree removal from Level 2 and higher roads 

within PACs as a public safety need. Outside of high-use public roads (Level 3 roads), Design Criteria 
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TW-8 limits roadside hazard tree felling in PACs to imminent hazard trees (as opposed to those expected 

to fall in the next five years) and to trees with greater than 90 percent probability of mortality (as opposed 

to 70% probability of mortality used elsewhere). Nest trees that occur within the roadside hazard zone 6 

known sites will be identified and protected where at all possible (Design Criteria TW-11). Roadside 

hazard tree removal would occur in 18 spotted owl PACs (See Table 3W-T.14). An average of 38 acres of 

roadside hazard tree removal would occur in affected PACs, assuming an average 150-foot hazard tree 

zone (particularly tall trees could be removed 200 or more feet from the road if a hazard). Roadside 

hazard salvage treatments involve removal of snags and live trees identified as hazards to public safety; 

there is considerable uncertainty about treatment intensity as snag and tree removal are subject to several 

factors relating to hazard risk (Region 5 Hazard Tree Guidelines). The narrow, linear roadside acreage 

affected by hazard tree removal would limit the magnitude of habitat fragmentation, but several PACs in 

the southern portion of the fire area with high densities of Level 2 roads would have substantial acreage 

affected in this hazard tree zone (up to 85 acres). In particular, if substantial hazard tree removal is 

occurring within or in close proximity to a nest or roost stand, it could impact use of the larger stand. 

Biologist review of roadside hazard tree marking in PACs would help reduce the magnitude of effects. 

Territory Scale 

Higher amounts of salvage harvest combined with lower amounts of post-fire dense conifer forest habitat 

in territories could increase likelihood of territory abandonment, but thresholds are unknown. To reduce 

risk to owl territories already altered by fire, Alternative 2 limits salvage harvest within 0.7 mile of 

territory centers to roadside hazard tree removal and to salvage harvest within the strategic fire 

management zone identified for this project. A varying amount of salvage harvest would occur in spotted 

owl territories for these two purposes. Forty-three spotted owl territories occur wholly or partially in the 

project area and are described in the analysis shown in Table 3W-T.15 (an additional 10 pre-fire territories 

which had fewer than 10 acres of green forest habitat remaining following the King Fire, are not 

displayed in the table since these owls would have vacated or shifted their territory – see Figure 3W-T.2). 

Removal of fire-killed trees, fuels treatments, and reforestation (of more than an acre) occur in 22 of the 

43 territories, with the higher acreages of treatment in spotted owl territories occurring in the southern 

portion of the fire area (See Figure 3W-T.2). In Alternative 2, the average acres of salvage harvest in 22 

affected territories is 113 acres, and the highest acreage treated in a territory is 328 acres (See Table 3W-

T.15 and Table 3W-T.16). Alternative 2 treatments will cumulatively (combined with future foreseeable 

and private land actions) alter an average of 27 percent of pre-fire habitat in affected territories. The 

greatest proportion of pre-fire habitat treated in a territory is 61 percent (See Table 3W-T.16).  

Landscape Scale 

Spotted owls displaced by high-severity fire in PACs may shift or relocate territories into suitable habitat 

a distance from their prior territory. Until surveys are completed in 2015, these new territory locations 

remain unknown. Newly detected nest and roost sites would not be affected by Alternative 2 since PACs 

will be delineated, but impacts could result from salvage harvest in potential foraging habitat within 

newly established territories (as described above for known territories). Overall, this risk is lowest with 

the least salvage acreage in California spotted owl habitat (See Table 3W-T.17). Portions of the fire 

landscape within the NRV for fire severities (areas with a mix of fire severities resembling conditions 

expected under historic fire regimes) may have greater likelihood of supporting owl territories that would 

be successful over the long term. If so, retention of fire-killed trees in these portions of the King Fire 

landscape would benefit spotted owls and would provide the greatest opportunity for owls to shift or 

relocate use areas in the post-fire landscape. Alternative 2 vegetation treatments occur on 4,388 acres 

considered to be within the NRV, as shown in Table 3W-T.6 and as discussed in the Wildlife Habitat and 

Ecological Conditions sections of the EIS. This is more than under Alternative 3 and less than under 

Alternative 4. 
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Removal of fire-killed trees and disturbance to understory vegetation in areas that burned at low or 

moderate severity could have disproportionate effect on spotted owls in the fire-altered environment 

where dense conifer habitat was already reduced by the King Fire. The alternatives are primarily focused 

on salvage within high-severity burned forest, but they do differ in the amount of salvage harvest that 

would occur in low- and mixed-severity burned areas. Across the project area, Alternative 2 treatments 

would remove fire-killed trees in 1,901 acres of owl habitat with less than 50 percent basal area mortality, 

primarily within roadside hazard and strategic fire management zones (See Table 3W-T.17).  

Cumulative Effects of Alternative 2 

Direct and indirect effects of Alternative 2 will contribute incrementally to the effects of several ongoing 

and future foreseeable vegetation treatment projects in the King Fire Restoration Project area. These 

projects are listed in Table 3.1 of the EIS and have been included in the spatial analyses for the analysis 

indicators. Thirty-one percent of pre-fire spotted owl habitat in the King Fire project boundary occurs on 

private lands. Alternative 2 would contribute to effects from salvage of fire-killed trees, site preparation, 

tree planting, and herbicide application occurring on these private lands. It would also contribute to 

effects from forest thinning, fuels treatment, tree planting, and prescribed fire use associated with future 

foreseeable projects in the King Fire project area. The cumulative effects to spotted owls are shown in 

Tables 3W-T.15, 3W-T.16, and 3W-T.17, as described for each indicator above.   

Direct, Indirect, and Cumulative Effects of Alternative 3 

The treatments in Alternative 3 would generally be similar to those proposed under Alternative 2 but 

would occur over fewer acres, reducing the magnitude of potential effects to spotted owls.  

PAC Scale 

Alternative 3 would continue to implement the same estimated acreage of roadside hazard tree removal 

and would affect spotted owl PACs in the same manner as described for Alternative 2.  

Territory Scale 

Treatments are reduced in spotted owl territories by limiting salvage harvest to a 600-foot-wide roadside 

treatment (on 300 feet either side of a road) occurring within the SFMZ. This change results in fewer 

acres of salvage in spotted owl territories in Alternative 3 when compared with Alternative 2 (See Figure 

3W-T.2, Tables 3W-T.15 and 3W-T.16). In Alternative 3, the average acres of salvage treatment in 21 

affected territories is 89 acres and the highest is 224 acres, which is less than under Alternatives 2, 4, or 5 

(See Table 3W-T.16). The average proportion of pre-fire habitat in territories that would be cumulatively 

affected (including both Alternative 3 and private land treatments) is 24 percent; the greatest proportion of 

a territory treated is 53 percent (See Table 3W-T.16). Unlike Alternatives 2 and 4, minimal removal of 

shrubs would occur following salvage and fuels treatments, since five-foot radial release around conifers 

planted at low densities will maintain a high density of shrubs (see Habitat Effects). The greater retention 

of shrub cover following salvage harvest, when compared to Alternatives 2 and 4, would provide a greater 

prey resource along the edges of owl foraging habitats, and the greater proportion of treatment units in 

snag patches (15 to 20 percent of resilience treatment areas) would increase prey availability within larger 

treatment areas (this is speculation, however, since little information is available about prey response to 

differences in the amount and patchiness of snag retention. Research included in all alternatives may help 

inform this in the future).  

Landscape Scale 

Where post-fire surveys detect new spotted owl activity centers, Alternative 3 would eliminate treatments 

within 0.7 mile of those activity centers (other than a roadside hazard and a 600-foot-wide corridor if 

within the SFMZ). This would provide greater protection for foraging habitats than the PAC alone, and it 

could reduce the magnitude of treatments’ effects on spotted owls that relocate territories in the post-fire 

landscape.  
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When compared to Alternatives 2, 4, and 5, Alternative 3 would remove fire-killed trees in fewer total 

acres of pre-fire owl habitat, as well as fewer acres in the subset of habitat that burned at less than 50 

percent basal area mortality (See Table 3W-T.17). Vegetation treatments would also occur on fewer acres 

in portions of the fire that are considered to have burned within the NRV (See Table 3W-T.6).  

Direct, Indirect, and Cumulative Effects of Alternative 4 

The effects of Alternative 4 would be similar to those under Alternative 2, but they would occur over a 

larger area and would affect a greater number of spotted owl territories, increasing the magnitude of 

potential effects to spotted owls. Effects to spotted owl PACs remain the same as described for 

Alternatives 2 and 3. 

Salvage harvest would be higher in spotted owl territories since Alternative 4 includes treatments in a 

larger strategic roadside buffer zone and Strategically Placed Area Treatments (SPLATs). This change 

results in salvage and fuels treatments occurring in four additional spotted owl territories and greater 

acreage of treatment in spotted owl territories when compared with Alternatives 2, 3, and 5 (See Figure 

3W-T.2, and Tables 3W-T.15 and 3W-T.16). Alternative 4 treats an average of 124 acres in 25 affected 

territories; the highest treatment acreage is 350 acres. The average proportion of pre-fire habitat in 

territories that would be cumulatively affected (by Alternative 4, future Forest Service, and private land 

treatments) is 29 percent; the greatest proportion of a territory treated is 69 percent (See Table 3W-T.16).  

Alternative 4 has the greatest amount of treatment occurring in low- to moderate-severity fire areas, as 

well as in portions of the landscape estimated to be within the NRV for fire severity and patch size (See 

Table 3W-T.17). Treatments in areas with a mix of fire severities, resembling conditions expected under 

historic fire regimes may have greater impact on habitats with a high likelihood for supporting owl 

territories and spotted owls that may shift or relocate a territory following the fire. Salvage harvest in 

7,994 acres within portions of the King Fire landscape within NRV, including 2,636 acres of lower 

severity (less than 50 percent BA mortality) could affect spotted owl habitat use and territory 

establishment in the post-fire landscape.  

Direct, Indirect, and Cumulative Effects of Alternative 5 

Potential for adverse direct, indirect, and cumulative effects from activities will be similar to those under 

Alternative 2. Following removal of fire-killed trees, greater shrub cover would remain in treatment areas 

when compared to Alternative 2, as a result of radial release treatments (see Habitat Discussion). This 

may provide a greater prey resource along the edges of owl foraging habitats, similar to Alternative 3. 
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Northern Goshawk 

Affected Environment   

Northern goshawk (Accipiter gentilis) occupies forest mosaics with heterogeneous habitat types (Squires 

& Reynolds, 1997), but territories associated with large contiguous forest patches are more consistently 

occupied compared to highly fragmented stands (Woodbridge & Detrich, 1994). Occupancy rates of nest 

stands in California are positively correlated with stand size, and they tend to reoccupy breeding areas 

when >39 percent potential nesting habitat remains (Moser & Garton, 2009). Goshawks feed on a variety 

of prey found in post-fire habitat mosaics. Snags and down logs are important habitat elements as hunting 

perch sites for goshawks and shelter for their prey. There are 107 goshawk PACs on the Forest and 15 of 

those wholly or partially overlap the project area (See Table 3W-T.18). Surveys have occurred in much of 

the project area for past activities, but have not been comprehensive. 

 

Table 3W-T.18 Number and Acres of Pre-Fire Goshawk PACs in the Project Area 

# of PACs on the ENF # of PACs in the Project Area PAC Acres in Project Area 

107 15 2,457 

 

Stand replacing fire events eliminate nesting territories but goshawks are known to nest adjacent to these 

areas and in stands that have experienced understory fires that did not reduce canopy cover and large trees 

below suitable levels. Despite whether goshawk breeding activity centers are lost in wildfire, 

displacement, or territory shifting is expected so locations of nest sites or breeding activity centers are 

more uncertain post-fire. Goshawks may require relatively large home ranges (greater than9,900 acres) in 

high-severity fire areas to ensure enough mature forest is available to provide adequate prey and range of 

(seral to climax) plant communities (Graham et al., 1997).  

Activities that modify goshawk habitat have the most pronounced effects when they occur in breeding 

territories. Post-fire goshawk nesting habitat has been defined as CWHR 4, 5, and 6 size class, M and D 

density, with less than 50 percent basal area mortality. There are 2,573 acres of post-fire goshawk nesting 

habitat within one-half mile of activity centers in the project area. There are 1,672 acres of post-fire 

goshawk nesting habitat within pre-fire PACs in the project area, while preliminary post-fire (remapped 

PACs) contain 2,036 acres of post-fire goshawk nesting habitat in the project area (See Table 3W-T.19). 

Table 3W-T.19 Post-fire Goshawk Nesting Habitat on National Forest System Lands 

in the Project Area 

Post-fire Habitat Acres within ½ Mile Radius 

of Activity Centers 

PACs 

Pre-Fire Acres Post-Fire Acres 

2,573 1,672 2,036 

 

Eight PAC boundaries were remapped to encompass habitat of better quality where it occurred within a 

half mile of the activity center (USDA Forest Service, 2004). The probability of post-fire occupancy for 

these PACs is uncertain due to mixed-severity fire effects, but all are predicted to remain viable. The 

remaining seven PACs in the project area have relatively high amounts of suitable habitat, so they are 

considered to be intact or suitable without boundary changes. Suitable post-fire goshawk habitat remains 

on 2,559 acres of Forest and 1,289 acres of private land in the project area (See Table 3W-T.20). Protocol 

surveys for goshawk will be conducted during the 2015 breeding season in post-fire suitable habitat 

within a half mile of the Alternative 2 treatment units. 
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Table 3W-T.20 Suitable Goshawk Habitat in the Project Area 

CWHR 
Basal Area Mortality < 50% Total 

Forest Non-Forest 
25,959 

4M, 4D, 5M, 5D, 6 17,774 8,185 

 

Environmental Consequences  

Analysis Assumptions  

 Effects are evaluated at two scales: a) the PAC scale and b) in a circular area within one-half mile 

of the activity center.  

 Habitat within the project area is defined as conifer and conifer/hardwood vegetation with <50 

percent burn severity in CWHR size and density classes 4 and 5, M and D, while nesting habitat 

is D density class only.  

Project Actions 

Salvage, Hazard Tree Removal, Fuels Treatments, and Reforestation Activities  

Noise during implementation would occur in treatment units, along project roads and at landings. 

Equipment noise and human presence has the potential to deter goshawks, cause them to change normal 

behavior, and impair behavior patterns essential for successful nesting. The highest potential for effects 

would occur if goshawks nest adjacent to high-severity burn areas where treatments are proposed or near 

roadside where hazard tree removal would occur. The potential for noise or visual disturbance from 

project activities to impair breeding or foraging behavior of nesting goshawks has been reduced by design 

criteria that are applied to all action alternatives. By requiring surveys be conducted prior to implementing 

project activities, Design Criteria TW-3 reduces the uncertainty of effects to unknown nest stands and 

ensures that PACs will be established if new locations are discovered. Design Criteria TW-4 minimizes 

the likelihood of project-related noise or visual disturbance affecting goshawks by applying Limited 

Operating Periods within a quarter mile of known nest sites. Design Criteria TW-10 provides protection 

for historic nest trees by incorporating these trees into snag retention patches identified by wildlife crews. 

In combination, these design criteria minimize the potential for project alternatives to impact current 

goshawk nest sites and nesting success. 

All project activities could affect the goshawk through habitat modification. Removal of fire-killed trees 

would remove snags and reduce future recruitment of down woody material. Roadside hazard tree cutting 

may remove live trees if they are hazards, but only imminent hazard trees with greater than90 percent 

probability of mortality would be felled along roads in post-fire PACs. Additionally, to provide higher 

than average levels of down woody material in PACs, cut hazard trees in the largest size available (greater 

than 15” dbh, greater than20’ long, up to 15 tons/acre) would be retained. In the short term, a reduction in 

snags and down woody material would reduce habitat elements important for goshawk prey and potential 

hunting perch sites, particularly in the mixed-severity/high-severity edge or transition areas where 

foraging would be presumably higher quality as small mammal prey base builds post-fire. Long-term 

effects of salvage and other treatments could result in increased habitat fragmentation and lower habitat 

capability for goshawks across the landscape (Pyron et al., 2009). The wildlife habitats section indicator 

of “acres of treatments in mature conifer forests burned at low and moderate (less than50%) severity” has 

additional information on potential effects from salvage, hazard tree removal, fuels treatments, and 

reforestation activities that apply to multiple species. 

Exposure to Herbicides (Alternatives 2, 4, and 5) 

Alternatives 2, 4, and 5 could result in goshawks exposure to herbicide residue or contaminated prey. The 

potential for direct toxicological effects to the goshawk is negligible for the proposed use of glyphosate 
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based on acute and chronic exposure scenarios involving the consumption of contaminated mammalian 

prey and contaminated water by a carnivorous bird (Terrestrial Wildlife Herbicide Exposure Analysis in 

project files). 

Analysis Indicators 

The following analytical indicators were chosen as relative measures to assess effects or the potential for 

project impacts to the goshawk:  

 Potential hazard tree removal within post-Fire PACs.  

 Post-fire habitat in proposed salvage or hazard treatment units within one-half mile radius of the 

most recent activity centers. 

Effects Summary and Comparison 

A comparison of potential project effects to available goshawk habitat is shown in Table 3W-T.21. 

Table 3W-T.21 Comparison of Potential Effects to Goshawk Post-Fire Areas in the Project Area 

Hazard Tree in PACs 

One-half Mile Activity Center Radius 

Post-Fire 

Habitat 
Effects Potential 

Alt 1 Alts 2 & 3 Alt 4 Forest Private Alt 1 Alt 2 Alt 3 Alt 4 Cumulative 

0 245 245 3,055 594 0 274 260 287 175 

 

Direct, Indirect, and Cumulative Effects of Alternative 1 

Alternative 1 would have no direct, indirect, or cumulative effects on goshawks because no active 

management activities would occur. There is uncertainty predicting the indirect effect the no action 

alternative would have on future wildfires and goshawk habitat given the numerous variable factors 

involved over time. At the landscape scale in the long-term, this alternative could increase the risk of 

suitable goshawk habitat loss to wildfire. 

Direct, Indirect, and Cumulative Effects of Alternative 2 & 5 

There is potential for roadside hazard tree removal on up to 245 acres in 11 post-fire PACs under 

Alternatives 2 and 5. There is a total of 274 acres of post-fire habitat in proposed salvage or hazard 

treatment units within a one-half-mile radius of activity centers under Alternatives 2 and 5 (See Table  

3W-T.21). 

Cumulative effects to goshawks in the project area would result from implementation of green tree 

thinning on future projects on Forest land and post-fire salvage harvest on private lands. There are 45 

acres of post-fire habitat in future green tree thinning treatment units within a half mile radius of activity 

centers. Additionally, salvage harvest on private lands would occur in 130 acres of post-fire habitat within 

a one-half-mile radius of activity centers. These additional treatments on 175 acres affect 12 percent of 

available goshawk habitat around activity centers overall.  

Direct, Indirect, and Cumulative Effects of Alternative 3 

Similar to Alternatives 2 and 5, there is potential for roadside hazard tree removal on up to 245 acres in 

post-fire PACs under Alternative 3. There are slightly fewer acres of post-fire habitat in proposed salvage 

or hazard treatment units within a one-half- mile radius of activity centers under Alternative 3 (See Table  

3W-T.21). 
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Cumulative effects to goshawks in the project area would result from implementation of green tree 

thinning on future projects on Forest land and post-fire salvage harvest on private lands. Additional 

treatments would occur in 175 acres of post-fire habitat within a one-half-mile radius of activity centers.  

Similar to Alternatives 2 and 5, this affects 12 percent of available goshawk habitat around activity 

centers.  

Direct, Indirect, and Cumulative Effects of Alternative 4 

There is potential for roadside hazard tree removal outside of treatment units on up to 245 acres in post-

fire PACs under Alternative 4. There are 287 acres of post-fire habitat in proposed salvage or hazard 

treatment units within a one-half-mile radius of activity centers under Alternative 4. Cumulative effects to 

goshawks in the project area would result from implementation of green tree thinning on future projects 

on Forest land and post-fire salvage harvest on private lands. Additional treatments would occur in 175 

acres of post-fire habitat within a one-half-mile radius of activity centers. Similar to Alternatives 2 and 5, 

this affects 12 percent of available goshawk habitat around activity centers. 

Pacific Marten 

Affected Environment 

Pacific marten (Martes caurina) prefer structurally diverse coniferous forest with large diameter trees and 

snags, large down logs, moderate to high canopy closure, and an interspersion of small openings in old 

forests, including riparian, meadow, plantations, and shrub areas, where open, non-forested patches 

comprise less than 25 percent of the landscape and relatively lower amounts of edge (Hargis et al., 1999). 

Logs and woody debris are important habitat components for marten denning/resting, subnivean access, 

and foraging. Marten habitat in mixed conifer with frequent low-intensity fire return intervals is estimated 

to require three to five logs per acre (Mellen et al., 2006). 

All recorded marten detections on the Forest are above 5,000 feet in elevation, predominantly higher than 

6,000 feet (USDA, 2005). Marten have been documented adjacent to the project area. Past track plate and 

camera survey efforts on the Forest yielded the nearest and only recorded detection of marten in the south 

part of the project area near Highway 50 approximately 0.3 mile from the nearest treatment unit in the 

WUI. Approximately 5,250 acres of post-fire suitable habitat is available in the project area (See Table  

3W-T.22).  

Current snag levels exceed the average snag levels for marten habitat, but the necessary component of 

structurally diverse coniferous forest with large diameter trees and moderate to high canopy closure has 

substantially reduced in the project area post-fire. Currently, marten habitat in the project area is in the 

mixed-severity fire edge. After several years, substantial levels of native shrubs, sprouting hardwood 

trees, woody legacies (such as snags), and conifer seedlings could provide a structurally heterogeneous 

environment for marten. Small, high-severity burn patches adjacent to mixed or unburned forest patches 

could be important to marten because the juxtaposition may mimic historic patterns martens are adapted 

to. Patches of high-severity fire at the landscape scale can create coarse-grained heterogeneity and 

provide a complex mosaic of seral stages that could benefit marten. Small mammal abundance and 

species richness are expected to decrease with time elapsed since the last fire (from 5 to at least 50 years) 

associated with the decreasing cover of short shrubs as the post-fire succession of plant communities 

advances (Torre & Diaz, 2004).  

Table 3W-T.22 Post-Fire Marten Habitat in the Project Area 

CWHR 
Basal Area Mortality < 50% Total 

Forest Non-Forest 
5,250 4M, 4D, 5M, 5D, 6 2,892 2,359 
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Environmental Consequences  

Analysis Assumption  

 Marten habitat is defined as conifer forest in CWHR 4-5, M-D, above 5,000 feet and in <50 

percent BA mortality 

Project Actions 

Salvage, Hazard Tree Removal, Fuels Treatments, and Reforestation Activities 

Potential for disturbance effects to marten within the project area are low due to the low elevation, low 

amounts of suitable (pre- and post-fire) habitat, and lack of sightings within and adjacent to the immediate 

project area. Project activities near the mixed-severity fire edge in higher elevations could result in noise 

disturbance that alters foraging or movement patterns of individual marten. The focus of project activities 

on high-severity fire areas limits the potential for effects and any temporary displacement of individual 

marten would not be expected to reduce individual fitness. 

The number of snags and downed logs available across a marten’s home range affects the quality of that 

habitat for foraging and breeding. For example, they select sites with at least 25 square feet basal area per 

acre of large snags (Slauson, 2003;0 Spencer et al., 1983). While Spencer does not report an average dbh 

of snags, Slauson (2003) reports snags average 30 inches dbh in areas where marten were detected. Long 

term, large snags and large downed logs are considered biological legacies in a post-fire environment and 

play important roles in the structure of future forest that will provide marten habitat (Lindenmayer et al., 

2008). Because large snags and large downed logs are important habitat elements found in high capability 

marten habitat, it is not only important to retain these structural elements during project implementation, 

but it is imperative that recruitment of snags and downed logs occur over time to maintain habitat 

suitability in the long term. Fuels treatments that result in the removal of smaller downed woody material 

would have a minor effect on marten. In most of the project area sufficient large downed woody material 

is lacking, making snag retention and eventual recruitment as downed logs even more critical. In areas 

burned at high severity, fire-killed trees provide a large pulse of snags and down wood and the only input 

of this structure for many decades. Retention of existing and additional large logs up to total 

approximately five per acre, would provide levels less than has been documented to occur in occupied 

marten habitats.   

The majority of treatment areas would render marten habitat unsuitable at least for a short term until 

vegetative cover develops in openings. Roadside hazard tree removal would affect both fire-killed and 

live trees that may qualify as hazards if they are expected to fall and hit a target within the next five years. 

Strict adherence to hazard tree guidelines and conservative removal of green trees would limit effects 

from roadside hazard treatments. Salvage treatment areas would reduce snags and down wood to levels 

below levels preferred by marten for denning and foraging. However, less than 15 percent of marten 

habitat on National Forest System lands in the project area is in treatment units, leaving more than 85 

percent of this habitat undisturbed by the project. These areas would contribute to long-term habitat 

connectivity, stand structure diversity, hiding cover, down logs, and small mammal prey habitat. The 

wildlife habitats section indicator of “acres of treatments in mature conifer forests burned at low and 

moderate (less than 50%) severity” has additional information on potential effects from salvage, hazard 

tree removal, fuels treatments, and reforestation activities that apply to multiple species, including 

martens. 

Herbicide Exposure (Alternatives 2, 4, and 5) 

Alternatives 2, 4, and 5 could result in marten exposure to herbicide residue or contaminated prey. The 

potential for direct toxicological effects to marten is negligible for the proposed use of glyphosate based 

on acute and chronic exposure scenarios involving the consumption of contaminated small mammals or 

water (Terrestrial Wildlife Herbicide Exposure Analysis). 
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Analysis Indicators 

The following analytical indicators were chosen as relative measures to assess the potential for project 

alternatives to impacts to marten:  

 Acres of treatment in post-fire habitat. 

 A qualitative assessment of snag retention. 

Effects Summary and Comparison 

A comparison of potential project effects to available marten habitat is shown in Table 3W-T.23. 

Table 3W-T.23 Marten Habitat Treatment per Alternative 

Alternative 
NFS lands 

Acres Percent 

Alternative 1 0 0 

Alternative 2 85 3 

Alternative 3 75 3 

Alternative 4 379 13 

Alternative 5 85 3 

 

Direct, Indirect, and Cumulative Effects of Alternative 1 

Alternative 1 would have no direct, indirect, or cumulative effects on marten because no active 

management activities would occur. Areas with high numbers of snags would contribute to structural 

complexity and diversity within recovering forested stands. As vegetative cover returns, the edges of 

high-severity burn patches that occur adjacent to forested stands would provide habitat that marten would 

readily use for foraging, while providing protection from predators.  

Direct, Indirect, and Cumulative Effects of Alternatives 2 and 5 

Alternative 2 proposes to treat 85 acres of marten habitat, affecting three percent of the available habitat 

on National Forest System land in the project area. Snag retention in Alternative 2 focuses on the largest 

and densest snags in patches covering approximately10 percent of treatment areas. This has been 

estimated to retain an average of 5 large snags per acre larger than 16 inches dbh in treated areas. 

Direct, Indirect, and Cumulative Effects of Alternative 3 

Alternative 3 proposes to treat 75 acres of marten habitat, affecting three percent of the available habitat 

on Forest land in the project area. Outside the Strategic Fire Management Zone, Alternative 3 would 

retain 15-20 percent of the treatment unit area in snag retention patches, providing higher levels and 

greater distribution of snags in treatment units, compared to Alternatives 2, 4, and 5.  

Direct, Indirect, and Cumulative Effects of Alternative 4: Alternative 4 proposes to treat 379 acres of 

marten habitat, affecting 13 percent of the available habitat on National Forest System lands in the project 

area. This treatment is in salvage harvest units and would render habitat unsuitable post-implementation. 

Alternative 4 would retain 10 percent of treatment units in snag patches similar to Alternatives 2 and 5.  
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Pallid Bat, Townsend’s Big-Eared Bat, and Fringed Myotis 

Affected Environment  

Pallid bat (Antrozous pallidus), Townsend's big-eared bat (Corynorhinus townsendii), and Fringed myotis 

(Myotis thysanodes) (bats) share an insect prey base. Foraging habitat is generally described as forested 

stands, meadows, and their edges. Pallid bats are associated with riparian areas and roost in large snags 

with loose bark (Kunz & Martin, 1982). Fringed myotis are similarly associated, but have nursery 

colonies in snags (Pierson et al., 2001). Townsend's big-eared bats roost in mines, caves, bridges, and 

other structures similarly to fringed myotis (Philpott, 1997). Most documented occurrences of bats in the 

vicinity of the Fire are from abandoned mine pre-closure surveys. Townsend’s big-eared bats (2013) and 

long-eared myotis were identified while exiting abandoned mines just over one mile away from the 

nearest (Alternative 2) treatment units. The only other sampling effort on record in the project area is 

from Ellicott Bridge mist nets that yielded yuma myotis and silver-haired bat. There is approximately 

66,699 acres of bat habitat in the project area and all three sensitive species are assumed present. 

 

Mid- and late-seral closed canopy forest has declined by almost 50 percent as a result of the King Fire. 

Mature forests are being replaced with native shrubs, sprouting hardwood trees, woody legacies (such as 

snags), and conifer seedlings. This seral reset could provide a structurally heterogeneous environment for 

bats in the short term across the approximately 47 percent of the fire that burned at high severity. Small 

high-severity forested patches adjacent to mixed or unburned forest patches could be important to bats 

because it may mimic historic patterns. The juxtaposition of unlike habitats is positively correlated with 

the presence and abundance of numerous species, and bats may be adapted to similar disturbances 

(Fontaine, 2009; Buchalski et al., 2013; Clevinger, 2005). Patches of high-severity fire at the landscape 

scale can create coarse-grained heterogeneity and provide a complex mosaic of seral stages that could 

benefit bats. Some bats are resilient to landscape-scale fire and certain species may preferentially select 

burned areas for foraging, perhaps facilitated by reduced clutter and increased post-fire availability of 

prey and roosts (Buchalski et al., 2013). In a study in the southern Sierra Nevada, most bat groups showed 

higher activity in areas burned with moderate to high severity (Buchalski et al., 2013). Snag fall rates are 

highest the first 10 years within the smaller diameter classes, while larger snags persist for relatively 

longer time periods (Cluck & Smith, 2007). 

Environmental Consequences 

Analysis Assumption  

 Bat habitat is defined as CWHR 4 and 5 size class, with no post-fire modifications. 

Project Actions 

Salvage, Hazard Tree Removal, Fuels Treatments, and Reforestation Activities 

Bats could be affected by project activities which reduce availability of snags for roosts and reduce shrub 

cover in foraging habitats. Bridge replacement in the proposed action could affect bats through human 

disturbance to roost sites. Potential for project effects to bats are mitigated through two design criteria and 

the snag retention guiding principles. Streamside buffers, described in Design Criteria RCA-1, and snag 

retention described in the alternatives, will be essential to providing a distribution of snags that provide 

bat roosting habitat. Some research has found bats to forage more frequently in sites that were most 

intensively salvaged. Researchers hypothesized that foraging was higher in the areas where more trees 

were removed because of less clutter affecting echolocation. The study didn’t address the effects of 

salvage logging on the size of bat populations, or the association with snags for roosting (Joint Fire 

Science Council Report).  

 

 



Environmental Impact Statement  King Fire Restoration Project 

   

  319 

Prescribed Fire 

Prescribed burning (approximately five to seven years post-fire) could have beneficial effects on bats that 

have evolved in fire-prone landscapes, but smoke from the fire could affect bats if they are roosting in the 

vicinity. Application of prescribed fire could indirectly benefit development of future bat habitat in and 

adjacent to the prescribed burn area by creating openings for foraging and maintaining the landscape in a 

condition that would not be expected to carry high-severity wildfire in the future. 

Herbicide Exposure (Alternatives 2, 4, and 5) 

The potential for direct toxicological effects to bats from proposed herbicide treatments is based on acute 

and chronic exposure scenarios involving the consumption of contaminated insects or water by small 

mammals. Acute scenarios produced hazard quotient values that were slightly above a level of concern 

indicating toxicological risk posed by the proposed use of glyphosate is plausible. With the highest 

application rates/volumes, bats are at risk from the consumption of contaminated insects. This scenario 

assumes that bats would consume 100 percent of their food from the treated area, and that all insects in 

the treated area are contaminated. This is unlikely since glyphosate is proposed for targeted use on 

specific vegetation. Since this scenario is unlikely, and since HQ values barely exceed one, the 

toxicological risk to bats, while not implausible, is unlikely (King Fire Terrestrial Wildlife Herbicide 

Exposure Analysis in project files). 

Analysis Indicator 

The following analytical indicator was chosen as a relative measure to assess the potential for project 

impacts to bats.  

 Snag retention and heterogeneity in (salvage, reforestation, and release) treatment areas.  

Effects Summary and Comparison 

Snag retention in treatment units varies by alternative and is likely to affect bats. The wildlife habitat 

analysis section qualitatively summarizes snag retention differences by alternative in combinations of 

high-severity fire habitats or low- and moderate-severity fire habitats with complex early-seral forest or 

mature conifer forest. The discussion of effects also relies on the broader discussion of effects in the 

Terrestrial Habitats section, as it is relevant to multiple species including bats. 

Direct, Indirect, and Cumulative Effects of Alternative 1 

There are no treatment acres proposed in bat habitat under Alternative 1, and with no action there would 

be no direct, indirect, or cumulative effects to bats. Retention of complex arrangements of snags, shrubs, 

and future down wood would benefit bats while snags remain standing.  

Direct, Indirect, and Cumulative Effects of Alternative 2 

Salvage harvest, fuels treatments, and reforestation would occur on approximately 27 percent of bat 

habitat on National Forest System land in the project area. Snag retention clumps within treatment units 

would be designated per the guiding principles with further contributions from snags in riparian exclusion 

zones and higher retention in research areas. If Alternative 2 were implemented, it is estimated there 

would be roughly five snags per acre greater than 16 inches DBH within treatment units. The distribution 

of snag patches will contribute to heterogeneity in treatment units as vegetation develops through time, 

provide areas where native shrubs, sprouting hardwood trees, and high levels of woody legacies compose 

a structurally heterogeneous environment improving the capacity of the larger treatment unit to support a 

diversity of wildlife including bats.  

Reforestation activities, specifically broadcast herbicide applications (for up to six years to reduce shrub 

cover below 20 percent between planted trees), in combination with salvage and planting would reduce 

and alter the distribution of shrub cover and future down wood in treated stands. It is unknown whether 

such changes may reduce insect abundance and foraging opportunities for bats.  
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Cumulatively, about 56 percent of the structurally complex early-seral habitat (forested habitats burned at 

greater than 75 percent basal area mortality) in the King Fire area would be affected by salvage harvest 

(See Table 3W-T.3) in the project area. Twenty-three percent of bat habitat in low- to moderate-severity 

burned areas of the fire would be cumulatively affected, but the magnitude of effect within these habitats 

is unknown and may vary greatly depending on types of trees removed. 

Direct, Indirect, and Cumulative Effects of Alternative 3 

Fifteen to 20 percent of the resilience treatment units would be retained in snag patches, compared to a 10 

percent retention level in Alternative 2. A greater number and distribution of large snags in treated areas 

would result in more spatially heterogeneous planting compared to Alternative 2. Alternative 3 would 

delay mature forest habitat development compared to Alternative 2, but could increase the quality of 

developing forest as bat foraging or prey habitat due to higher shrub cover and greater number of snag 

patches that may contribute to roost tree availability, structural heterogeneity, and large down wood in 

proximity to reforested areas. While salvage harvest will have similar effects to those described for 

Alternative 2, reforestation activities in Alternative 3 are expected to result in little additional impact on 

the value of early-seral habitats for wildlife. 

Alternative 3 planting is more limited in area and is more spatially heterogeneous compared to 

Alternative 2. Fewer acres of reforestation and lower planting densities reduce effects to vertebrate and 

invertebrate species associated with early successional stages. The lower planting densities combined 

with manual radial release proposed in Alternative 3 minimizes effects to shrub cover. Alternative 3 

would increase the rate of conifer establishment and growth in the large high-severity burn area relative to 

Alternative 1, but less than Alternative 2. 

Approximately 29 percent of salvage harvest, fuels reduction treatments and reforestation would occur in 

structurally CESF habitat on Forest lands under Alternative 3 as compared to 34 percent under 

Alternative 2. Fifty-two percent of CESF habitat would be cumulatively affected in the fire area under 

Alternative 3, compared to 56 percent in Alternative 2. 

Direct, Indirect, and Cumulative Effects of Alternative 4 

The effects of Alternative 4 are generally expected to be similar in intensity to Alternative 2, but will 

occur over a larger area. Greater acreage of treatments would occur in mature conifer forest where there 

was high-severity fire and in mature conifer forest where there was less than 50 percent basal area 

mortality. Greater treatments occur in areas of low- and moderate-severity fire as part of the strategic 

roadside buffer zone and Strategically Placed Area Treatments. Removal of snags and reforestation will 

reduce structural heterogeneity and alter the complex mosaic of seral stages that would otherwise develop 

over time. Because of the greater area with salvage harvest, biomass, and reforestation treatments, 

Alternative 4 would have the greatest impact on snags, shrubs, and down wood when compared to the 

other alternatives.  

Approximately 57 percent of the structurally complex early-seral forest in the project area would 

cumulatively be affected by salvage harvest and follow-up treatments occurring on both private and 

Forest lands; about 26 percent of low- and moderate-severity burn areas could be cumulatively affected in 

the project area. Overall, the potential of the project to affect bats would be higher relative to Alternative 

2 in terms of prey or foraging habitat. 

Direct, Indirect, and Cumulative Effects of Alternative 5 

Potential for effects from Alternative 5 activities would be the same as Alternative 2, except conifer 

release treatments would only use herbicide application in a five-foot radius surrounding seedlings. 

Relative to Alternative 2, reforestation areas are expected to have more shrub cover and be less impactful 

to species associated with CESF. Since planting densities would be relatively low and planting would be 

clumpy, the radial release treatments proposed in Alternative 5 would retain shrub cover between planted 
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clumps. Reforestation areas would have relatively lower tree densities in the SFMZ and on upper slopes 

resulting in substantial shrub cover between radial release treatments. On mid and lower slopes in conifer 

resilience areas, shrubs would be reduced to a greater extent, but cover would still remain higher than in 

Alternative 2. Overall, the potential of the project to affect bats would be slightly lower relative to 

Alternative 2 in terms of prey or foraging habitat. 

Western Bumble Bee 

Affected Environment  

Western bumble bee (Bombus occidentalis) occur throughout California and were historically broadly 

distributed across western North America along the Pacific Coast and from Alaska to the Colorado Rocky 

Mountains (Thorp & Shepard, 2005& Koch et al., 2012). Bees are generalist foragers that do not depend 

on any one flower type, but viable bee colonies require continuous access to well distributed flowering 

plants from spring through autumn (Evans et al., 2008). The population status of bees on the Forest is 

unknown, but based on broader findings it has likely declined. Surveys have not been conducted within 

the project area because bees are difficult and often cost-prohibitive to monitor, but there are surveys 

initiated for other fire areas on the Forest. There are no detection records for bees in the project area, but it 

is assumed they may be present where suitable habitat exists. Flowering plants may provide foraging 

habitat and existing rodent burrows could provide nest sites for bees in the project area. Currently, the 

most likely areas to provide floral food sources in support of bees in the project area are predicted to be 

those that burned at low or moderate severity or where flowering shrubs or native plant cover are rapidly 

reestablishing post-fire. 

Bees are threatened by habitat alterations that fragment or reduce availability of flowers that produce 

nectar and pollen they require or decrease the number of abandoned rodent burrows that provide nest and 

hibernation sites for queens. Exposure to pesticides, particularly neonicotinoid insecticides, has recently 

been identified as a major contributor to the decline of many pollinating bees, including bumble bees 

(Schweitzer, 2012). Management activities should be aimed at improving diverse assemblages of 

primarily native flora and keeping undisturbed areas, such as logs and clumps of grass, constantly 

available throughout the year so bees can find nesting, foraging, and overwintering sites (Blake et al., 

2011). Assuring continuity of nectar and pollen resources when bees are active from spring to late 

summer is another recommendation for bee protections (Schweitzer et al., 2012). The snag retention 

guiding principles and Design Criteria TW-5 was included to mitigate potential for project impacts to 

bees by maintaining herbaceous native plant cover during release treatments. There are 40,877 acres of 

suitable bee habitat in the project area (See Table 3TW.24). 

Table 3W-T.24 Acres of Suitable Bee Habitat by Vegetation Type in the  

Project Area Pre- and Post-Fire 

 

Vegetation Pre-Fire Post-Fire 

Shrubland 3,417 38,408 

Grassland  1,460 2,282 

Riparian 174 187 

Totals 5,051 40,877 

 

Substantial levels of native shrubs, sprouting hardwood trees, woody legacies (such as snags), and conifer 

seedlings could provide a structurally heterogeneous environment for bees in the short term across the 

approximately 47 percent of the King Fire that burned at high severity. Small high-severity forested 
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patches adjacent to mixed or unburned forest patches could be important to bees because the juxtaposition 

may mimic historic patterns bees are adapted to. Patches of high-severity fire at the landscape scale can 

create coarse-grained heterogeneity and provide a complex mosaic of seral stages that could benefit bees.  

Environmental Consequences  

Analysis Assumption 

 Bee habitat is defined as the following CWHR habitat types: Montane Chaparral, Mixed 

Chaparral, and Wet Meadow. 

Project Actions 

Salvage, Hazard Tree Removal, Fuels Treatments, and Reforestation Activities 

Vegetation alteration from logging, reforestation, and prescribed fire activities may alter, fragment, and 

reduce bee food supply or impact post-fire habitat. Suitable bee foraging habitat would be converted to 

unsuitable from mechanical or ground-based logging equipment operations that remove or reduce floral 

resources for a short term in Alternatives 2,3, 4 and 5. Post-implementation habitat suitability would be 

dependent on acres of planting and release in combination with stocking density and configuration. 

Herbicide use for enhancing reforestation can greatly reduce nectar supplies, which in turn limit bumble 

bee colony success (Schweitzer et al., 2012). Stocking density could negligibly influence foraging habitat 

in the long term because the lower stocking density would presumably provide increased floral resources.  

Across all alternatives, the clumped planting configurations could maintain suitable habitat through shrub 

cover maintenance in the interspaces post-release with a juxtaposition of nesting and foraging habitat 

throughout. The Design Criteria TW-8 would reduce potential impacts to bumble bees by requiring the 

maintenance of at least 50 percent herbaceous native plant cover for pollinators during follow-up release 

treatments in conifer plantations. 

Ground disturbance from logging and reforestation activities may alter, fragment, and reduce bee nest 

sites. In general, disturbance of the ground or near-surface vegetation is likely to destroy any existing bee 

colony or overwintering queens in the immediate area (Hatfield et al., 2012). ). Suitable bee nesting 

habitat would be potentially rendered unsuitable from activities where ground disturbance from 

mechanical or ground-based logging equipment may crush burrows or nest sites for a short term in 

Alternatives 2-5. Post-implementation habitat suitability would be dependent on magnitude of planting 

outside the immediate planting and hand-grubbing release areas. The immediate planting and hand-

grubbing release areas would impact nesting habitat availability in the short term.  

Prescribed Fire 

The application of prescribed fire in the Rubicon Canyon in approximately 5 to10 years could alter early-

seral habitat and reduce floral resources. The recommended design features to mitigate prescribed burning 

impacts to bees includes scheduling prescribed burns to avoid periods when bumble bees are active (from 

spring until autumn) and stagger burning treatments to ensure that some flowers are always available, and 

ensure that nesting habitat is in close proximity (500-800 m; 0.3-0.5 mi) to foraging habitat. Prescribed 

burns are most often implemented in the spring and fall when the weather conditions allow for reasonable 

control, and there are no design features limiting this window of operation beyond what a burn plan 

requires because it is already so limited. The prescribed fire could fragment floral resources and affect bee 

foraging availability. Prescribed burning could impact flowering plant resources and nest sites during and 

following implementation. Prescribed burning could have short-term impacts (such as forage decrease, 

nest or colony destruction), but it is expected burning would increase flowering plant cover thus 

improving bee habitat within two to three years post-implementation. Prescribed burn objectives are to 

retain patchy mosaics of vegetation so there would be undisturbed patches for bee nest and winter sites. 

Impacts would vary according to burn timing and design. 
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Exposure to Herbicides (Alternatives 2, 4, and 5) 

Bees may be susceptible to herbicide risk from release treatments in Alternatives 2, 4, and 5. There is 

potential for toxicological effects to the bee from herbicides based on an herbivorous insect consuming 

contaminated short grass vegetation scenario which produced hazard quotient (HQ) values above the No 

Observable Adverse Effect Level (see Terrestrial Wildlife Herbicide Exposure Assessment). It is assumed 

bees may be present where suitable habitat exists, so it is assumed that risk to the bumble bee is plausible 

associated with the use of herbicides in suitable habitat. However, because occupancy is unknown the 

actual impact of herbicide application is unpredictable and immeasurable. Most herbicides probably do 

not harm bumble bees directly, but could indirectly limit bumble bee colony success (Schweitzer et al. 

2012). The upper hazard quotients for glyphosate would be 2 for broadleaf/small insects and 4 for 

shortgrass insects at the Alternative 2 application rate of about 7 lb. a.e./acre. Both HQ values exceed the 

level of concern (HQ=1). One study by Palmer and Krueger (2001a in SERA 2011) reports marginally 

significant mortality (3/60 with a p-value of about 0.04) at a dose of 100 μg/bee which corresponds to a 

HQ of 2. The SERA risk assessment concludes that, at a higher application rate of 8 lb. a.e./acre, “while 

risks to honeybees from a direct spray cannot be excluded, the effects would not be substantial and 

probably would not be detectable (SERA, 2011).” The direct contact honeybee acute exposure scenario 

was not included because contact toxicity data is not available on bees or both nectar residue data and oral 

toxicity data in honeybees is not available. 

Analysis Indicators 

The effects analysis for bees derived from two data sources: herbicide risk assessment worksheets 

(SERA, 2007) and geospatial vegetation data (CWHR) with post-fire crosswalk. The worksheets are used 

to generate hazard quotients and the geospatial vegetation data post-fire crosswalk is used to quantify 

habitat availability. The potential for a) herbicide risk, b) vegetation alteration, and c) disturbance are used 

as indicators for assessing project impacts on bees. 

Effects Summary and Comparison 

A comparison of conifer reforestation and release strategy per alternative indicates a variation in potential 

for project affects to bees. Refer to wildlife habitats section acres of release for conifer reforestation and 

type of conifer release (See Table 3W-T.5). 

Direct, Indirect, and Cumulative Effects of Alternative 1 

There would be no direct, indirect, or cumulative effects to the bee or its habitat since there are no 

activities proposed in Alternative 1. The early-seral habitat development following the stand-replacing 

fire is likely to provide additional food resources for bees. The fire converted much of the area to early-

seral habitats that are more valuable for the bee than pre-fire conditions. Table 3W-T.1 shows the current 

suitable habitat availability for the bee that would remain on the landscape without treatment. This 

alternative would not result in direct or indirect effects to the bumble bee, so it would not contribute to 

cumulative effects. 

Direct, Indirect and Cumulative Effects of Alternative 2 

Herbicide risk to bees under Alternative 2 could occur on those up to 11,660 acres proposed for release 

with herbicides. The HQ would be 2 as stated in the effects common among alternatives section. 

Vegetation alteration would occur under Alternative 2 when removal of shrubs through mastication and 

follow-up herbicide use reduces the availability of this food source. Retention of 10 percent of the area in 

units as untreated snag retention patches will serve to provide some scattered flowering shrubs within the 

treatment units. Logging, mastication, or herbicide treatments would occur in shrub and early-seral 

vegetation communities under Alternative 2. Disturbance would occur under Alternative 2 through the 

use of mechanical equipment that may modify, fragment, and reduce bee food supply or nest sites during 
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implementation. Retention of 10 percent of the area in units as untreated patches will serve to provide 

some scattered flowering shrubs and undisturbed nesting habitat within the treatment units.  

There is potential for past, present, and future activities to contribute to cumulative effects to bees under 

each action alternative. Direct and indirect effects of Alternative 2 would contribute to effects of 

reforestation treatments on private lands, further reducing shrub resprouting, floral resources, and 

potential host plants for bees, thereby contributing to cumulative effects. The limited information 

regarding bee occurrence and the amount of no-treatment areas suggests that suitable bee habitat would 

remain intact and the location and magnitude of treatments are likely to result in negligible cumulative 

impacts to bees. 

Direct and Indirect Effects of Alternative 3 

Disturbance would occur under Alternative 3 through the use of mechanical equipment that may modify, 

fragment, and reduce bee food supply or nest sites during implementation, but would occur on fewer acres 

than Alternatives 2, 4, and 5. There is no herbicide risk to bees under Alternative 3 because only manual 

release would be permitted. Vegetation alteration would occur under Alternative 3 when removal of 

shrubs through mastication and follow-up release reduces the availability of this food source on 8,107 

acres where reforestation and hand-grubbing would occur. Retention of 15-20 percent of the area in units 

as untreated patches will serve to maintain small patches of undisturbed nesting habitat and provide some 

scattered flowering shrubs within the treatment units. Following initial ground disturbance from logging 

and fuels treatments, shrub and herbaceous cover would be affected little by radial hand release 

treatments in Alternative 3. Impacts to pollinators such as the bumble bee would be short term compared 

to the more extended and extensive impact to floral resources associated with shrub removal in 

Alternatives 2 and 4. 

Effects of Alternative 4 

Logging, mastication, and herbicide use would occur on more acres relative to the other alternatives. 

Disturbance would occur through the use of mechanical equipment that may modify, fragment, and 

reduce bee food supply or nest sites. 

The upper end hazard quotient for herbicide toxicity are above a negligible level of concern, as stated in 

the effects common among alternatives section, and Alternative 4 would use herbicides over greater 

acreage. Vegetation alteration would be highest under alternative 4 with removal of shrubs through 

mastication and follow-up herbicide use, which would reduce the availability of food sources in treatment 

units for up to 10 years following planting. Retention of 10 percent of the area in units as untreated snag 

retention patches will serve to provide some undisturbed nesting habitat and scattered flowering shrubs 

within the treatment units.  

Direct and Indirect Effects of Alternative 5 

Effects of Alternative 5 would be similar to effects described for Alternative 2 except that reduction of 

flowering plants would be reduced by limiting herbicide use to five-foot radial treatments around planted 

trees. The HQ would be 2 as stated in the effects common among alternatives section, but risks associated 

with herbicide toxicity would be reduced relative to Alternatives 2 and 4 as a result of more limited 

herbicide application in units (radial treatments around planted trees). 

Additional Species of Conservation Concern for this Project 

Black-Backed Woodpecker 

Affected Environment  

Black-backed Woodpecker (BBWO), or Picoides arcticus, is a Management Indicator Species (MIS) for 

snags in burned forest, and effects of the King Fire Restoration on bioregional habitat status will be 

addressed in a separate MIS report for the Final EIS in addition to this more thorough analysis. The 
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BBWO is associated with patches of high-severity fire that have high densities of snags colonized by 

woodboring beetles. Woodpeckers such as the black-backed woodpecker, create cavities that are used by 

many other cavity-nesting birds and mammals, leading some scientists to consider them to be a useful 

indicator of ecological condition (Drever et al., 2008) and potentially a keystone species (Bednarz et al., 

2004). BBWO home ranges are highly variable ranging from 59 to751 acres (Siegel et al. 2013 and 

Tingley et al., 2014). Snag basal area alone best predicts home range size, such that as snag basal area 

increases, home ranges exponentially decrease in size, strongly suggesting increased habitat quality 

(Tingley et al., 2014). The bulk of recorded BBWO detections fall within the elevation band of 4,793 to 

8,517 feet above sea level (R. Siegel unpublished data). Burned forest is most usable for BBWOs during 

the first eight years after a fire. 

BBWO nests are excavated in conifer trees typically averaging 13”-14” dbh. And nest trees have been 

documented as small as 7” dbh. (Bond et al,. 2012 & Seavy et al., 2012). BBWOs readily forage on larvae 

of woodboring beetles, engraver beetles, and mountain pine beetles found in the trunks of burned conifers 

(Dixon & Saab, 2000). Preferential foraging has been observed on large snags >20” dbh (CWHR 4-6) in a 

study of three fire areas in the Sierra Nevada (Hanson & North, 2008). Reliance on recently burned 

coniferous forest for breeding necessitates some post-breeding and post-natal dispersal to colonize new 

burns, but dynamics of dispersal in this species are not well studied (Ibid.). In the Sierra Nevada, BBWOs 

frequently colonize burned forest patches and breed in them less than one year after fire, but no 

information is available indicating how far such individuals have dispersed (Dixon & Saab, 2000; Siegel 

et al., 2008). 

 

Table 3W-T.25 Amount of Burned Suitable BBWO Habitat That has Been Subsequently Treated or 

Untreated Within the Range of the BBWO in California From Fires Occurring from2006 to2013 

Ownership 
Acres 

Treated 

Acres 

Untreated 
Total 

Percent 

Treated 

FS 37,727 143,096 180,823 21 

NPS 0 25,665 25,665 0 

Other 36,763 0 36,763 100 

All 74,490 168,761 243,251 31 

 

Suitable BBWO habitat exists outside the fire perimeter throughout the state and Sierra Nevada. Table 

3W-T.26 shows recent wildfires that could be providing BBWO habitat, including fire name, year, 

acreage, and post-fire treatment acreage on NFS lands. In California from 2006 to2013, approximately 21 

percent of NFS lands classified as burned forest have been treated or are proposed for salvage logging or 

hazardous tree removal (See Table 3W-T.25). This percentage includes the treatments proposed for the 

American, Aspen, and Rim Fires, which occurred in 2013 (See Table 3W-T.25). When suitable habitat on 

all lands within California is considered for the same timeframe (2006 to2013), approximately 31 percent 

of burned forest has been or is proposed for salvage logging or hazardous tree removal. Conversely, 

approximately 69 percent (168,000 acres) of suitable habitat in burned forest remains or would remain 

untreated and available to BBWOs throughout California. Large, high-severity wildfires have been 

increasing in frequency and duration over the past few decades and are predicted to continue into the 

future (Miller & Safford, 2012; Westerling et al., 2006). Given the reported trends, it is reasonable to 

assume that habitat availability will continue increasing. Figures in tables will be updated for the FEIS, 

per the regional analysis, to include actual implementation of 2013 treatments and to include predictions 

for treatments proposed in 2014 fire areas. 
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Table 3W-T.26 Recent Wildfires in the Past Several Years That are Providing BBWO Habitat 

 
Name Year ~Acreage ~ FS Treatment 

Chips & Reading 2012 75,000 8,000 
American & Aspen 2013 44,000 12,000 
Knight 2009 6,000 0 
Ramsey 2012 1,000 250 
Power 2013 1,000 0 

 

BBWOs also occupy green forests, and recent occurrence rates were found to be higher in green forests 

than previously suggested. Green forest occurrences positively correlated with elevation, latitude, 

northern aspects, number of snags, tree diameter, and lodgepole pine forests, implying that green forests 

with higher snag densities (27 per ha) than current snag retention guidelines (9.9 per ha) may provide 

important secondary habitat. (Fogg et al., 2014). 

 

The project area is within the current distribution of BBWOs across the Sierra Nevada bioregion and 

contains suitable habitat for this species, but, prior to the fire, there were very few acres of burned forest 

suitable for BBWOs in the area. The fire burned roughly 65 percent on the Forest; for analysis purposes, 

the 35 percent on private lands are assumed to have been harvested and to no longer support BBWOs. For 

purposes of this analysis, BBWO habitat is defined as suitable in areas where basal area loss is greater 

than or equal to 50 percent and in the following CWHR types: size 3-6, pre-fire canopy cover M and D 

density, DFR, JPN, LPN, PPN, RFR, SCN, SMC, and WFR (refer to Table 3W-T.1). Suitable BBWO 

habitat within the fire perimeter immediately post-fire is shown in Table 3W-T.27. 

 

Table 3W-T.27 BBWO Habitat in Project Area 

 

 
Forest Non-Forest Total 

Acres % Acres % Acres % 

Suitable 33,636 35 14,410 15 48,045 49 

Total % = habitat acreage/Project area acreage (97,412) 

 

A prediction model suggests the project area may be capable of supporting 151 BBWO pairs (See Table  

3W-T.28, Tingley 2015). The Tingley model (Tingley, 2014) does not represent the actual number of 

birds present; however, it has been found to accurately predict the relative number of birds present in an 

area, and expected changes based on the availability of burned habitat that remains after salvage or 

removal.   

Table 3W-T.28 Predicted BBWO Pair Density in the Project Area 

Project Area 
Tahoe Total Fire 

Total Private Forest 

151 50 101 1 152 
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Environmental Consequences 

Analysis Assumptions 

The effects analysis for BBWOs has been derived from two data sources: a pair density model (Tingley, 

2015) and geospatial vegetation data (CWHR). The model is used to evaluate the potential of the fire area 

to support BBWO pairs, and the geospatial vegetation data is used to quantify suitable habitat.  

 Suitable BBWO habitat is defined as the following CWHR types: size 3-6, pre-fire density M-D, 

in conifer types, where post-fire basal area mortality is greater than or equal to 50 percent.  

Project Actions 

Salvage, Hazard Tree Removal, Fuels Treatments, and Reforestation Activities 

Project alternatives would result in direct and indirect effects to the black-backed woodpecker through the 

removal of fire-killed trees, including roadside hazard trees. Such tree removal could have direct and 

indirect effects on black-backed woodpeckers due to modifications to habitat quantity or quality. The 

primary risk factors to BBWOs include salvage logging and other management involving post-fire snag 

removal (Bond et al., 2012). These post-fire management activities, including hazard tree removal, have 

resulted in negative impacts such as reduced abundance and reproductive success in BBWOs (Saab 

&Dudley, 1998;Hutto & Gallo, 2006; Saab et al., 2007; Koivula & Schmiegelow, 2007; Hutto, 2008; 

Cahall & Hayes, 2009; Saab et al., 2009). Nest densities are much higher in unlogged post-fire stands 

when compared with salvaged stands (Saab & Dudley, 1998; Hutto & Gallo, 2006). 

Exposure to Herbicides (Alternatives 2, 4, and 5). 

There is extremely low risk for ingestion of contaminated insect prey by BBWO (Terrestrial Wildlife 

Herbicide Exposure Analysis, in project files). It is unlikely that even a small portion of the woodpecker's 

diet would be composed of contaminated prey since planting and herbicide release treatments would 

niether be applied in foraging habitats nor be applied to structures supporting BBWO insect prey. There 

would be not expected, discernible direct or indirect effects expected to the BBWO by implementing 

herbicide treatments. 

Indicators 

The following indicators are used for assessing project impacts on BBWOs because they are measurable 

and vary by alternative:  

 Percent of suitable BBWO habitat without treatments. 

 Acres of high quality habitat patches greater 60 acres in size without treatments (estimated using 

Tingley habitat model output). 

 Percent of potential BBWO population pre-and post-project. 

Effects Summary and Comparison of Alternatives 

A summary and comparison of these indicators for each alternative is shown in Table 3W-T.29. 
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Table 3W-T.29 Summary of Comparison of Effects for Each Alternative on 

BBWO Habitat and Pairs 

Alt 

Suitable Habitat Without Salvage Habitat Patches1 Number of BBWO Pairs Remaining 

Acres 

Percent 

Forest 

Percent 

All 

Lands 

NFS Acres in 

Patches  >60 

acres in size 

Number 

of Pairs 

Percent 

of Pairs 

(NFS) 

Percent 

of Pairs 

(all 

lands) 

1 33,636 100 70 7256 101 100 67 

2 24,209 72 50 3856 75 74 50 

3 25,974 77 54 4295 82 81 54 

4 23,083 69 48 3746 71 70 47 

5 24,209 72 50 3856 75 74 50 
1 Habitat patches based on BBWO habitat modeling (Tingley, 2015) 

Direct, Indirect, and Cumulative Effects of Alternative 1 

Figure 3W-T.3 displays the distribution and predicated capability of BBWO habitat to support pairs. One-

hundred percent of the BBWO habitat on Forest lands would remain without treatments under Alternative 

1. There would be roughly 25 patches greater than 60 acres that could support BBWO pairs across 7,256 

acres because there would be no treatments on Forest land under Alternative 1. One-hundred percent of 

the potential BBWO pairs would be supported on Forest land (Refer to Table 3W-T.29). There would be 

no cumulative effects to BBWOs in the project area under Alternative 1 because there are no direct or 

indirect effects. 

Direct, Indirect, and Cumulative Effects of Alternatives 2 and 5 

Figure 3W-T.3 overlays the alternatives over the predicted capability of habitat to support BBWO pairs. 

Seventy-two percent of the BBWO habitat on Forest lands would remain without treatments, following 

implementation of Alternative 2. There would be 3,856 acres in high quality habitat patches greater than 

60 acres in size, based on habitat modeling (Tingley, 2015). Seventy-four percent of the potential BBWO 

pairs would be supported on National Forest System lands, following implementation of Alternative 2. 

Cumulative effects to BBWOs would result from the combined effects of Alternative 2 and 

implementation of salvage harvest on non-Federal lands. Assuming all non-Federal land is treated results 

in 50 percent of the suitable BBWO habitat, and 50 percent of the potential BBWO pair population being 

retained across all lands in the project area (See Table 3W-T.29). 

Direct, Indirect, and Cumulative Effects of Alternatives 3 

Seventy-seven percent of the BBWO habitat on Forest lands would remain without treatments, following 

implementation of Alternative 2. There would 4,295 in high quality habitat patches greater than 60 acres 

in size, based on habitat modeling (Tingley, 2015). Eighty-one percent of the potential BBWO pairs 

would be supported on National Forest System lands following implementation of Alternative 3. 

Cumulative effects to BBWOs would result from the combined effects of Alternative 3 and the 

implementation of salvage harvest on non-Federal lands. Assuming all non-Federal land is treated results 

in 54 percent of the suitable BBWO habitat and 54 percent of the potential BBWO pair population being 

retained across all lands in the project area. 

Direct, Indirect, and Cumulative Effects of Alternative 4 

Sixty-nine percent of the BBWO habitat on Forest lands would remain without treatments, following 

implementation of Alternative 4. There would be 3,746 acres in high quality habitat patches greater than 

60 acres in size on National Forest System lands, based on habitat modeling (Tingley, 2015). Seventy 

percent of the potential BBWO pairs could continue to be supported on National Forest System lands, 

following implementation of Alternative 4. Cumulative effects to BBWOs would result from the 

combined effects of Alternative 4 and the implementation of salvage harvest on non-Federal lands. 
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Assuming all non-Federal land is treated results in 48 percent of the suitable BBWO habitat and 47 

percent of the potential BBWO pair population being retained across all lands in the project area. 

Figure 3W-T.3 
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Mule Deer 

Affected Environment 

Mule deer (Odocoileus hemionus) is a MIS and a species of interest in the project area. Habitat for the 

Pacific herd overlaps the project area. Post-fire deer habitat quality varies, but post-fire shrub habitats 

often provide excellent foraging areas for deer. The Design Criteria TW-9 was included to mitigate 

project impacts to the Pacific deer herd by maintaining a minimum of 30 percent shrub cover following 

reforestation in the herd’s critical winter range (about 1,700 acres of reforestation along Poho, Peavine 

and Telephone Ridge areas). 

Environmental Consequences 

Table 3W-T.30 Deer Habitat in Project Area and Acres of Reforestation/Release With Herbicides 

in Habitat Per Alternative 

Habitat 

Forest Non-Forest Alts 2 & 5 Alt 3 Alt 4 

Acres % Acres % Acres % Acres % Acres % 

Critical Winter 
10,728 36 3,090 11 1,653 6 995 3 1,845 6 

Major Migration 
5,913 20 9,870 33 1,723 6 590 2 1,848 6 

Total 
16,641 56 12,873 44 3,376 11 1,584 5 3,694 13 

 

Table 3W-T.30 compares treatments in deer habitat per alternative. Refer to wildlife habitats section for a 

discussion of the effects of conifer release. Reforestation activities followed by removal of competing 

shrubs would occur in 11 percent of the deer critical winter range and would affect migration corridors in 

Alternatives 2. Five percent of the deer critical winter range would be affected by reforestation treatments 

in Alternative 3, but these treatments in Alternatives 3 and 5 would have less impact on shrub cover. 

Thirteen percent of the deer critical winter and major migration would be impacted by reforestation and 

release treatments in Alternative 3. 

Alternatives 2, 4, and 5 would use herbicide for release of planted conifers. With the highest application 

rates/volumes, there is some risk to deer from the consumption of contaminated vegetation. Risk model 

scenarios that assume that deer would ingest 100 percent of their food from the treated area result in a 

finding that toxicological risk to deer is plausible. It is plausible but unlikely under Alternative 5 since 

radial treatments around conifers would affect only a small portion of potential deer forage in a treatment 

unit. Since the hazard quotient only slightly exceeds one, the magnitude of risk is low (Terrestrial Wildlife 

Herbicide Exposure Assessment). 

Short-term Uses and Long-term Productivity  

NEPA requires consideration of “the relationship between short-term uses of man’s environment and the 

maintenance and enhancement of long-term productivity” (40 CFR 1502.16). As declared by Congress, 

this includes using all practicable means and measures, including financial and technical assistance, in a 

manner calculated to foster and promote the general welfare, to create and maintain conditions under 

which man and nature can exist in productive harmony, and fulfill the social, economic, and other 

requirements of present and future generations of Americans (NEPA Section, 101). For Alternatives 2, 3, 

4, and 5, short-term uses of the project area environment for removal of dead trees and watershed 

sensitive area treatments will enhance long-term fuel reduction and firefighter safety, soil productivity, 

cultural resource protection, and watershed function to varying degrees as discussed in the Fire/Fuels, 

Soils, Cultural Resources, and Watershed sections. Reforestation will enhance long-term productivity by 

restoring conifer forests and associated habitat for wildlife, and reduce carbon dioxide in the atmosphere 
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by enhancing carbon sequestration in growing trees as discussed in the Vegetation and Air Quality 

sections. Alternative 1 reflects the least use of the environment for economic benefit and also fails to 

enhance long-term productivity, since fuel loading and fire hazard eventually reach very high levels, pre-

fire conifer forests would revert to shrub land in many areas, and carbon emissions from decaying dead 

trees would exceed storage (refer to Air Quality, Soils, Watershed, Vegetation, and Fire/Fuels discussions 

above). 

Growth Inducing Impacts  

None of the alternatives would result in growth inducing impacts.  

Unavoidable Adverse Effects  

Implementation of any of the alternatives would result in some unavoidable adverse environmental 

effects. Although formation of the alternatives and design criteria include avoidance of some potential 

adverse effects, some adverse effects could occur that cannot be completely mitigated. The environmental 

consequences section for each resource area discusses these effects and they are summarized below. 

Smoke from pile burning and dust and exhaust from heavy equipment and trucks would be created under 

Alternatives 2, 3, 4, and 5. Emissions would comply with State and local air quality rules and regulations. 

Fire hazard and resistance to control would increase over time under all alternatives as trees that are 

retained eventually fall. The Fire/Fuels section above discusses the significance of these effects among 

alternatives. Some soil compaction and erosion could occur in tractor-harvested units, although 

implementation of BMPs, increased groundcover, and disruption of the hydrophobic layer will reduce the 

risk and improve overall soil productivity. Unknown occurrences of sensitive or special interest plants 

could be damaged or destroyed by activities associated with all action alternatives, although this will be 

mitigated to some extent by surveys and will not result in a loss of viability for the species. Increase in 

invasive plants is likely under all action alternatives, although design criteria and monitoring are planned 

to mitigate this effect. Disturbance to unknown archeological resources could occur, although surveys and 

protection measures for known sites should mitigate this risk. Increased traffic during logging activities 

could pose a safety risk on roads within the fire area and between the fire area and the destination 

sawmills. Removal of dead trees would reduce the available habitat for post-fire obligate species 

including black-backed woodpeckers. 

Irreversible and Irretrievable Commitments of Resources  

Irreversible commitments of resources are those that cannot be regained, such as the extinction of a 

species or the removal of mined ore. Irretrievable commitments are those that are lost for a period of time 

such as the temporary loss of timber productivity in forested areas that are kept clear for use as power line 

rights-of-way or roads. 

Under all alternatives, there would be an irreversible loss of timber volume and value in dead trees that 

remain onsite. The magnitude of this effect varies by alternative (refer to economic and vegetation effects 

above). No other irreversible commitments of resources are anticipated. Temporary road construction 

under Alternatives 2, 3, 4, and 5 represent irretrievable commitments for the period of time the roads are 

used. Temporary roads will be decommissioned following use, restoring the productivity of the site. 

Compaction associated with tractor harvesting is an irretrievable commitment of soil resources that will 

ameliorate with time. The levels of compaction anticipated are within the Forest Service Region Five’s 

soil quality standards, and the compaction could be mitigated with tillage.  
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Legal and Regulatory Compliance  

NEPA at 40 CFR 1502.25(a) directs “to the fullest extent possible, agencies shall prepare draft 

environmental impact statements concurrently with and integrated with… other environmental review 

laws and executive orders.”  Principle environmental laws, regulations, executive orders, and policies that 

apply to the proposed action and alternatives are discussed above in each resource section.  

Special Area Designations  

Peavine Research Natural Area (RNA):  Research Natural Areas (Forest Service Handbook, 4063.03) 

are public lands protected by the Forest Service to maintain biological diversity and to provide baseline 

ecological information, research and education, and to help guide management decisions on the respective 

forest. RNAs are defined (FSH, 4063.05) as:  

“A physical or biological unit in which current natural conditions are maintained 

insofar as possible.  These conditions are ordinarily achieved by allowing natural 

physical and biological processes to prevail without human intervention.  However, 

under unusual circumstances, deliberate manipulation may be utilized to maintain the 

unique feature that the Research Natural Area was established to protect.” 

Objectives for RNAs include serving as reference areas for the study of natural ecological processes 

including disturbance, serving as baseline areas for measuring long-term ecological changes, serving as 

control areas for comparing results from manipulative research, and monitoring effects of resource 

management techniques and practices. 

The Eldorado Land and Resource Management Plan (LRMP) established Peavine RNA. The LRMP 

management emphasis is to “…maintain a natural condition. Limit uses to research, study, observation, 

monitoring, and educational activities that are nondestructive and nonmanipulative.” The vegetation is to 

be preserved as established with the exception of prescribed and natural fire. These activities have to be 

coordinated with the R5 RNA Committee.    

Peavine RNA is located on the Pacific District of the Eldorado National Forest on a south-facing slope of 

the South Fork American River drainage (ENF LRMP). The RNA was established to preserve one of the 

few remnant Ponderosa pine and California black oak forests. Elevation ranges from 2,080 to 3,854 feet 

and the RNA covers approximately 1,098 acres. One additional permanent stream, Soldier Creek, is 

located within the RNA. Peavine RNA is composed of 609 acres hardwood, 347 acres of conifer, 98 acres 

mixed conifer-hardwood, 29 acres of barren, and 15 acres of shrub. There are four major vegetation types 

in the RNA, ponderosa pine-bear clover (835 acres), Douglas fir-Pacific dogwood (240 acres), Canyon 

live oak - Arctostaphylos mewukka (20 acres), and white alder - Darmera peltata (3 acres). 

The King Fire burned through the Peavine RNA on the evening of the 14th-15th of September. About 50 

percent of the RNA, mostly the western portion, was affected in this first burn. The western portion of the 

RNA burned under conditions that led to greater than 75 percent consumption of the vegetation. Field 

data from trees sampled in the RNA within this high-severity area showed 100 percent scorch and char 

heights of 26 feet on average. The area that burned at high severity was largely dominated by hardwood 

(oaks in particular). These areas would be expected to be dominated by oaks in the future because oaks 

readily resprout following high-severity fire. In fact, small patches of stand-replacement fire were likely 

important in maintaining California black oak stands (McDonald, 1969) where conifers can outcompete 

hardwood species without disturbance. The eastern half of the fire burned on the 16th of September in a 

patchy mosaic of unburned vegetation and stand-replacing fire intermixed. 
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Environmental Consequences  

Direct and Indirect Effects of Alternative 1 

Alternative 1 will retain the RNA in its post-fire condition. There will be no direct effects as there will be 

no treatment in this alternative. Indirect effects would be an increase in hazard trees falling on the roads 

which would limit access and use of the RNA. The objectives laid out for the RNA would remain 

achievable under Alternative 1 as no treatment would allow the representative vegetation types to move 

along a natural succession trajectory. As no treatments are proposed, there will be no cumulative effects 

to the RNA.  

Direct and Indirect Effects of Alternatives 2, 3, 4, and 5  

Only a small portion of the RNA will be affected by treatments. None of the alternatives would 

substantially affect the natural trajectory of succession in the RNA as the proposed treatments are largely 

focused on roadside hazard removal and the wildland urban interface. The roadside hazard treatments 

would affect 30 acres within the RNA across severity classes and in all alternatives. The roadside hazard 

would remove any trees that would impact the road system. Within the RNA, 12 acres are being proposed 

for treatment in the WUI in all alternatives. In Alternative 2, 23 acres are proposed for treatment in the 

Strategic Fuel Management Zones (SFMZ). Alternative 3 reduces the area that would be treated in these 

zones to 20 acres while Alternative 4 increases this to 32 acres, which includes roadside SFMZ that were 

included in the other alternatives as roadside hazard.   

All treatments are using some form of hand, mechanical, and hazard salvage. Hand treatments remain the 

same in all alternatives. Alternative 4 proposes to treat substantially more area with mechanical salvage 

within the RNA, although the majority of these additional areas would be relying on natural recovery as 

opposed to planted trees. 

In all alternatives, mechanical treatment would remove conifers in WHR Size Class 4 and 5 in the RNA, 

particularly as they are found along roadsides. Alternative 3 would remove 3 less acres than the other 

alternatives. Most of the area that is conifer dominated is in close proximity to unburned/low/moderate 

severity patches and would be readily seeded in, so all the proposed actions will rely heavily on natural 

recovery.   

Indirect effects would be the continued increase in snags across the area which is still in line with the 

natural trajectory of the RNA. Direct effects would be removing trees, planting, and mechanical 

treatments. None of the alternatives would affect the overall importance or objectives of the RNA. Only 

marginal differences would exist between the use of mechanical and hand treatments, mostly just a direct 

result of the type of vegetation that is being treated. Direct effects would allow for monitoring of effects 

of resource management techniques and practices which is one of the RNA objectives. Additionally, due 

to the small area affected in the RNA, it can also be used to explore other objectives which allow using 

the RNA as a baseline to compare to adjacent treated areas. Since no other activities are proposed within 

the RNA, no cumulative effects to the RNA are anticipated. 

Wild and Scenic Rivers 

In 1998, the ENF completed eligibility determinations for a number of rivers that were not determined 

when the Eldorado Land and Resource Management Plan was released. This determination found that the 

South Fork of the Rubicon River was not eligible for inclusion in the National Wild and Scenic Rivers 

System. Similarly, the South Fork of the American River below Blair Bridge to Slab Creek Reservoir was 

not eligible. Consequently, this project would have no impacts to any eligible wild and scenic rivers.
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Chapter 4. Consultation and Coordination 

Preparers and Contributors  

 

The Forest Service consulted the following individuals; Federal, State, and Local agencies; Tribes; and 

non-Forest Service persons during the development of this environmental assessment: 

ID Team Members: 

Name 

 

Role on IDT 

 

Number of Years of 

Experience in the 

Applicable Resource; 

Agency or Company 

Education, College, and 

Year of Degree  

Patricia Ferrell Team Leader/ 

Forester 

36 years as Forester; USDA 

Forest Service 

B.S. Forest Management, 

University of Washington, 1981 

Paul Bartschi Lead IDT GIS 

Analyst 

7 years with USDA Forest 

Service, 5 with BLM  

B.S. Geography, Utah State 

University, 1998 

Blake Engelhardt Botanist 5 years as Botanist; USDA 

Forest Service 

M.S. Natural Resources 

Management, University of 

Nevada, Reno, 2009 

Don Errington Forester 40+ years as Forester; USDA 

Forest Service 

B.S. Forest Management, 

University of Minnesota, 1967 

Becky Estes Ecologist 15 years as an ecologist; 

USDA Forest Service 

M.S./Ph.D. Forest Ecology, 

Auburn University, Auburn, 

Alabama, 2001/2006 

B.S. Natural Resources, 

University of the South Sewanee, 

Tennessee, 1997 

Alyssa Fellow Wildlife Biologist 4 years Wildlife Biologist, 3 

years Wildlife Biological 

Technician; USDA Forest 

Service-   

B.S. Wildlife Biology, Colorado 

State University, 2009 

Valerie Hendon Air Quality Specialist 22 years firefighter/fuels 

officer; USDA Forest Service 

M.S. Natural Resources, Planning 

and Interpretation, CSU 

Humboldt, 2001 

B.A. English Literature, UC Santa 

Cruz, 1990 

Melanie Kerr GIS Technician 14 years as GIS Technician; 

USDA Forest Service 

Education: B.A. Geography 

(Physical Geography 

Concentration), California State 

University, Sacramento, 2006 

Dawn Lipton Wildlife Biologist 35 years as Wildlife 

Biologist; USDA Forest 

Service 

B.S. Wildlife Management, 

Humboldt State University, 1982 

Eric Nicita Soils Scientist 19 years as Soil Scientist; 

USDA Forest Service 

Education: B.S. Soil Science, 

California Polytechnic State 

University, 1995 

Nancy Nordensten Assisted with Review 

of Scoping 

Responses 

25 years as Biologist/ 

Program Manager; USDA 

Forest Service and USDI 

National Park Service 

B.S. Resource Management, 

University of California, Davis 

1988 
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Name 

 

Role on IDT 

 

Number of Years of 

Experience in the 

Applicable Resource; 

Agency or Company 

Education, College, and 

Year of Degree  

Vince Pacific Hydrologist Over 4 years as a 

Hydrologist; USDA Forest 

Service 

Ph.D. Ecology and Environmental 

Sciences, Montana State 

University, 2009 

M.S. Land Resources and 

Environmental Sciences, Montana 

State University, 2007 

B.S. Integrated Science and 

Technology, James Madison 

University, 2003 

Ken Pence Transportation 

Planner 

49 years as transportation and 

roads specialist; USDA 

Forest Service   

Logging Engineer Certification, 

Oregon State University, 1984 

Karen Quidachay NEPA Specialist/ 

Environmental 

Consultant 

20 years as environmental 

regulatory compliance 

specialist; private contractor 

M.A. Environmental Policy, 

California State University, 

Sacramento, 1996 

B.A. Sociology/Environmental 

Problems, Seattle Pacific 

University, 1989 

Robert Scott Fuels/Technical 

Specialist 

22 years in Fire and Fuels 

Management; USDA Forest 

Service 

Certificate in Natural Resource 

Management, Humboldt State 

University, 2007 

Jordan Serin Archaeologist 7 years as Archaeologist;  

USDA Forest Service 

M.A. Anthropology, California 

State University, Sacramento, 

2011 

B.A. Anthropology, Grinnell 

College, 2002 

Catherine Silvester Biologist 10 years as biologist; private 

contractor 

B.A. Biology, Augustana College 

2002 

Debra Tatman GIS Program 

Manager 

30 Years Federal Service 

USDI, USGS & USDA 

Forest Service 

B.A. Geology California State 

University at Hayward (Now East 

Bay) 1984 

Travis Thane Fire Management 

Specialist  

17 years as a Firefighter; 

USDA Forest Service 

B.S. Agriculture Business, 

California State University Chico, 

2003.  Technical Fire 

Management, 2012 

Dana Walsh Silviculturist 10 years as Forester; 

USDA Forest Service 

B.S. Forestry, Humboldt State 

University, 2005 

Melanie Kerr GIS Technician 14 years as GIS Technician; 

USDA Forest Service 

Education: B.A. Geography 

(Physical Geography 

Concentration), California State 

University, Sacramento, 2006 
 

 

Federal, State, and Local Agencies: 

Central Valley Water Quality Control Board 

El Dorado County Board of Supervisors 

Placer County Water Agency 

Sacramento Municipal Utility District 

United States Fish and Wildlife Service 

California Department of Fish and Wildlife 
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Tribes: 

Shingle Springs Rancheria 

Washoe Tribe of Nevada and California 

Colfax-Todd Valley Consolidated Tribe 

United Auburn Indian Community 

 

Others: 

Allen Somers; Timber Sale Administrator/Logging Systems Specialist 

Kevin Roehrs; Forestry Technician 

Debra Tatman; Geographic Information System Specialist 

Brian Ebert; Fuels Specialist 

Distribution of the Environmental Impact Statement  

This environmental impact statement has been made available to individuals and organizations who 

responded to scoping and who have expressed interest in this project.  In addition, copies have been made 

available to Federal agencies, Tribes, and State and local governments and agencies, including those listed 

below:  

Federal Agencies 

Advisory Council on Historic Preservation, Director, Planning and Review 

Army Corp of Engineers 

Chief of Naval Operations 

Environmental Protection Agency, Region 9 EIS Review Coordinator 

Federal Aviation Administration, Western-Pacific Region Regional Administrator 

Federal Highway Administration 

National Marine Fisheries Service Habitat Conservationists Division Southwest Region 

USDA APHIS PPD/EAD 

USDA National Agricultural Library Head Acquisitions and Serials Branch 

USDA Natural Resources Conservation Service, National Environmental Coordinator 

US Coast Guard, Environmental Management 

US Department of Energy, Director, Office of NEPA Policy and Compliance 

USDI Fish and Wildlife Service 

USDI Office of Environmental Policy and Compliance 

State and Local Governments and Agencies 

Central Valley Regional Water Quality Control Board 

California Department of Fish and Wildlife 

State of California Sierra Nevada Conservancy 

Sacramento Municipal Utility District 

Placer County Water Agency 

Georgetown Divide Public Utilities District 

El Dorado County Board of Supervisors   

El Dorado County Fish & Game Commission 

Tribes: 

Shingle Springs Rancheria 

Washoe Tribe of California and Nevada 

United Auburn Indian Community 

Colfax - Todd Valley Consolidated Tribe 
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Glossary  
 

90th Percentile Weather 

Conditions 

High air temperature, low relative humidity, strong wind conditions, and 

low fuel moisture content levels which historically are met or exceeded 

on 10 percent of days during the fire season. It defines potential fire 

behavior as a result of these conditions: a 90th percentile weather day has 

the potential for severe wildfire behavior. 

Aquatic Growing or living in or frequenting water; taking place in or on water. 

Aquatic Ecosystem A stream channel, lake, or estuary bed, the water itself, and the biotic 

(living) communities that occur therein. 

Area of Potential 

Effects (APE) 

This is the geographic area or areas within which an undertaking may 

directly or indirectly cause alterations in the character or use of historic 

properties, if any such properties exist. The area of potential effects is 

influenced by the scale and nature of an undertaking and may be different 

for different kinds of effects caused by the undertaking. 

Aspect The direction a slope faces. For example, a hillside facing east has an 

eastern aspect. 

Basal Area The total cross-sectional area of all stems, including the bark, in a given 

area, measured at breast height (4.5 feet above the ground). Usually given 

in units of square feet per acre. 

Beneficial Uses of 

Water 

Uses of water that are protected against degradation as described in the 

Basin Plan of the California Central Valley Regional Water Quality 

Control Board. These uses include municipal, agriculture, industry, 

recreation, and aquatic and wildlife habitat categories. 

Best Management 

Practices (BMPs) 

Water Quality Best Management Practices, a codified series of about 100 

practices for protecting water quality when conducting forest management 

activities. BMPs are referenced in R5 FSH 2509.22, Soil and Water 

Conservation Handbook; Chapter 10, Water Quality Management 

Handbook. 

Biological 

Diversity 

(Biodiversity) 

The number and abundance of species found within a common 

environment. This includes the variety of genes, species, ecosystems, 

and the ecological processes that connect everything in a common 

environment. 

Biomass Trees less than 10 inches dbh not used as sawlogs. This material is usually 

chipped and/or removed from the project area and hauled to a mill to be 

used for cogeneration of energy or as fiber for wood products. 

Biota The plant and animal life of a particular region. 

  

Board feet A unit of measure of sawlog volume, equivalent to 12 inches by 12 inches 

by 1 inch. One thousand board feet is denoted as mbf. 
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Buffer Used in the context of GIS; a buffer is a zone of a specified distance 

around a feature in a coverage. 

Burned Area 

Emergency Response 

(BAER) 

BAER is a Forest Service activity of immediate post-wildfire response to 

assess and reduce the risk of loss of human life, property damage, and 

adverse effects to critical natural and cultural resources from threats caused 

by the fire. 

California Wildlife 

Habitat Relationships  

A system of classifying vegetation in relation to its function as wildlife 

habitat. Tree-dominated habitat is classified according to tree size and 

canopy closure. 

Canopy The part of any stand of trees represented by the tree crowns. It usually refers 

to the uppermost layer of foliage, but it can be used to describe lower layers 

in a multi-storied forest 

Canopy Cover The degree to which the canopy (forest layers above one’s head) blocks 

sunlight or obscures the sky. Same as crown closure. 

Chief The Chief, Forest Service, Department of Agriculture (36 CFR 212). 

Code of Federal 

Regulations (CFR) 

A codification of the general and permanent rules published in the Federal 

Register by the executive departments and agencies of the Federal 

Government. 

Connected Actions Actions that: 1) automatically trigger other actions which may require 

environmental impact statements; 2) cannot or will not proceed unless other 

actions are taken previously or simultaneously; or 3) are interdependent 

parts of a larger action and depend on the larger action for their justification 

(40 CFR 1508.25). 

Coverage A digital map or layer of data in the ARC/INFO software program. 

Council on 

Environmental 

Quality (CEQ) 

The Council on Environmental Quality established by Title II of NEPA (40 

CFR 1508.6). 

Critical Aquatic 

Refuge (CAR) 

A relatively small watershed, ranging in size from about 3,000 to 85,000 

acres, that is sometimes nested within an emphasis watershed and has 

localized populations of rare and/or at-risk populations of native fish and/or 

amphibians. 

Critical Habitat Areas designated for the survival and recovery of Federally listed 

threatened or endangered species. 

Crown closure Refer to Canopy Cover. 

Coarse Woody Debris 

(CWD) 

Coarse woody debris is 1,000-hour dead fuel, with a minimum diameter (or 

an equivalent cross section) of three inches at the widest point and includes 

sound and rotting logs, standing snags, stumps, and large branches (located 

above the soil). 

Danger Tree Refer to Hazard Tree. 
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Decommission Activities that result in the stabilization and restoration of unneeded 

roads or trails to a more natural state [FSM 7703.2(1)]. 

Desired Future 

Conditions 

Land or resource conditions that are expected to result based on goals 

and objectives. 

Diameter at Breast 

Height (dbh) 

The diameter of a tree trunk 4.5 feet above the ground. 

Digital Elevation 

Model (DEM) 

A digital GIS file typically used to represent terrain relief. 

Disjunct A population of plants or animals which are separated by a large distance 

from the typical distribution of the species. 

Draft 

Environmental 

Impact Statement 

(DEIS) 

A detailed written statement as required by section 102(2) (C) of the NEPA 

(40 CFR 1508.11) that is released to governmental agencies and the general 

public for review and comment. 

Drop and Lop A treatment that involves felling non-merchantable trees less than about 10 

inches dbh and lopping them into pieces small enough to ensure the 

material is not stacked and has as much ground contact as practical. 

Early Forest Succession The biotic (or life) community that develops immediately following the 

removal or destruction of vegetation in an area. For example, grasses may be 

the first plants to grow in an area that was burned. 

Ecology The interrelationships of living things to one another and to their 

environment, or the study of these interrelationships. 

Ecosystem An arrangement of living and non-living things and the forces that move 

them. Living things include plants and animals. Non-living parts of 

ecosystems may be rocks and minerals. Weather and wildfire are two of the 

forces that act within ecosystems. 

Endangered Species Those plant or animal species that are in danger of extinction throughout all 

or a significant portion of their range. Endangered species are identified by 

the Secretary of the Interior in accordance with the Endangered Species Act 

of 1973. 

Endemic An organism that evolved in and is restricted to a particular locality. 

Sawtooth lewissia is endemic to the American River watershed region, as 

an example. 

Ephemeral Stream Streams that flow only as the direct result of rainfall or snowmelt. They have 

no permanent flow since their streambeds are not connected to groundwater 

below. 

 

Equivalent 

Roaded Acres 

A standardized unit of measure for land disturbance. A road prism is 

considered the reference to which other types of land disturbing activities 
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(ERA) are measured. A road is given an ERA coefficient of 1.0 (1 acre of road is 

equal to 1.0 ERA).  Other disturbances such as logging, site preparation, and 

wildfires are equated to a road surface by ERA coefficients that reflect their 

relative level of contribution to changes in runoff and sediment regimes in 

the watershed. 

Erosion Hazard 

Rating (EHR) 

A rating system used to classify the relative vulnerability of soil to erosion. 

Fauna The animal life of an area. 

Fireline A corridor, which has been cleared of organic material to expose mineral soil. 

Firelines may be constructed by hand or by mechanical equipment (e.g., 

dozers). 

Fire Return Interval Number of years between two successive fires in a specified area. 

 

Fire Intensity    Fire intensity describes the physical combustion process of energy release   

   from organic matter (Keeley 2009).  

 

Fire Severity    Fire severity refers to the loss of decomposition of organic matter   

   aboveground and belowground. Metrics for this parameter vary with the 

   ecosystem. Including mortality is consistent with the definition of fire severity 

   as a loss of organic matter; however, it is only advisable when dealing with 

   forest trees that lack any resprouting capacity (Keeley 2009). 

Flag and Avoid The hanging of flagging in order to identify for the purpose of avoidance 

of a special feature in an area. 

Flame Length The length of flame measured in feet. Increased flame lengths 

increase resistance to control and likelihood of torching events and 

crown fires. 

Flora The plant life of an area. 

Forest Road or Trail A road or trail wholly or partly within or adjacent to and serving the National 

Forest system that the Forest Service determines is necessary for the 

protection, administration, and utilization of the National Forest System and 

the use and development of its resources (36 CFR 212). 

Forest 

Transportation 

System 

The system of National Forest System roads, National Forest System trails, 

and airfields on National Forest System lands (36 CFR 212). 

Fuel Break A system of linear or mosaic patch treatments of forest or shrub vegetation 

designed and treated to reduce fire spread, intensity, and create barriers to 

fire spread. 

Fuel Loading The weight per unit area of fuel, often expressed in tons per acre. 

Fuel Moisture Fuel models are described by the volume of 1-hour, 10-hour, 100-hour, and 

1,000-hour dead fuels; herbaceous and woody live fuels; and fuel bed depth 

and moisture of extinction (the fuel moisture content, weighed over all fuel 
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classes at which a fire will cease spreading). 

Fuels Plants and woody vegetation, living and dead that are capable of burning. 

Fuels Management The planned manipulation and/or reduction of living and dead forest 

fuels for forest management and other land use objectives. 

Fuels Treatment The treatment of fuels that left untreated would otherwise interfere with 

effective fire management or control. For example, prescribed fire can 

reduce the amount of fuels that accumulate on the forest floor. 

Geographic 

Information Systems 

(GIS) 

A computer system capable of storing, manipulating, analyzing, and 

displaying geographic information. 

Groundcover Natural organic and inorganic material that covers the watershed ground 

surface in sufficient quantity to allow a satisfactory rate of water infiltration 

to replenish ground water and limit erosion to natural rates. Groundcover 

usually consists of perennial vegetation, forest floor litter and duff, rock, 

downed wood, or similar erosion resistant material. Sufficient groundcover is 

usually 50 percent or greater, and cover of many forested ground surface 

areas is 80 percent or higher. 

Habitat The area where a plant or animal lives and grows under natural conditions. 

Habitat Connectivity The degree to which the landscape facilitates animal movement and 

other ecological flows. 

Habitat Fragmentation The degree to which a habitat type, specific to a plant or animal 

species, is interrupted by different, incompatible habitat characteristics 

or types. 

Hand Piling Piling by hand branches and limbs from tree harvests or thinnings by hand, 

for burning at a later time. 

Hazard Tree A standing tree that presents a hazard to people due to conditions such as 

deterioration of or damage to the root system, trunk, stem, or limbs or the 

direction or lean of the tree. Synonymous with danger tree for purposes of 

this project. 

Herbaceous A vascular plant having little or no woody tissue. This commonly refers to 

grass and grass-like plants. 

Heritage Program The comprehensive Forest Service program of responsibilities with regard 

to historic preservation. A proactive program to manage prehistoric and 

historic cultural resources and cultural traditions for the benefit of the 

public through preservation, public use, and research. 

High Clearance 

Vehicle 

All sport utility vehicles (SUVs), light trucks, motorcycles, and other 

highway-legal vehicles designed for operation on rough terrain. These 

vehicles are also OHVs. 

High Fire Severity See definition of severity fire. In high severity the ecosystem damage is most 

extreme. 
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Highway Highway is a way or a place of whatever nature publicly maintained and 

open to the use of the public for purposes of vehicular travel (CA Vehicle 

Code Section 360). However, the 38000 Division of the California Vehicle 

Code (the Off Highway Motor Vehicle section) states that for purposes of 

this division (38000) the term “highway” does not include fire trails, logging 

roads, service roads regardless of surface composition, or other roughly 

graded trails and roads upon which vehicular travel by the public is permitted 

(CA Vehicle Code 38001). 

Home Range Core 

Area 

An area designed to encompass the best available spotted owl habitat, and is 

in the closest proximity to owl protected activity centers where the most 

concentrated owl foraging activity is likely to occur. 

Hydrologically 

Connected 

Segment (HCS) 

Locations where drainage off a road or trail is likely to enter a watercourse. 

Hydrophobic Soils Soils that repel water, causing water to collect on the soil surface rather than 

infiltrate into the ground. Wild fires generally cause soils to be hydrophobic 

temporarily, which increases water repellency, surface runoff and erosion in 

post-burn sites. 

Image A graphic representation of a person or thing, typically produced by an 

electronic device. Common examples include remotely sensed data and 

photographs. 

Indigenous Any species of plant or animals native to a given land or water area by 

natural occurrence. 

Interdisciplinary Team A diverse group of professional resource specialists who analyze the 

effects of alternatives on natural and other resources. Through interaction, 

participants bring different points of view and a broader range of expertise. 

Intermittent Stream A stream that flows during the wet season due to precipitation runoff and 

has streamflow extending partially through the dry season due to at least 

some groundwater contribution. 

Invasive Species Refer to Noxious Weeds for the purposes of this project. 

Irretrievable A term that applies to the loss of production, harvest, or use of natural 

resources. For example, some or all of the timber production from an area is 

lost irretrievably while an area is serving as a winter sports site. The 

production lost is irretrievable, but the action is not irreversible. If the use 

changes, it is possible to resume timber production. 

Irreversible A term that describes the loss of future options. Applies primarily to the 

effects of use of nonrenewable resources, such as minerals or cultural 

resources, or to those factors, such as soil productivity that are renewable 

only over long periods of time. 

Jackpot Burning The prescribed burning of heavy concentrations of down woody fuels. 

Landing A forested opening, cleared of vegetation, leveled and graded, and used to 

http://en.wikipedia.org/wiki/Water
http://en.wikipedia.org/wiki/Infiltration_(hydrology)
http://en.wikipedia.org/wiki/Forest_fire
http://en.wikipedia.org/wiki/Surface_runoff
http://en.wikipedia.org/wiki/Erosion
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stockpile sawlogs for eventual loading of load log trucks for haul to a 

sawmill. 

Landscape A large land area composed of interacting ecosystems that are repeated due 

to factors such as geology, soils, climate, and human impacts. 

Large Woody Debris 

(LWD) 

Large Woody Debris is typically greater than 12 inches in diameter at the 

midpoint and at least 10 feet in length and refers to large logs on the forest 

floor or in stream areas. LWD provides wildlife habitat and soil building 

processes on land, and can provide aquatic habitat complexity and stream 

stability. Large woody debris is important habitat for a variety of wildlife 

species and their prey. 

Late Forest Succession The stage of forest succession in which most of the trees are mature or 

over mature. 

Level 1 Road Roads that have been placed in storage between intermittent uses. Level 1 

roads are closed to vehicular traffic but may be available and suitable for 

non-motorized uses. 

Level 2 Road Roads open for use by high clearance vehicles. Traffic is normally minor, 

usually consisting of one or a combination of administrative, permitted, 

dispersed recreation, or other specialized uses. Passenger cars are discouraged 

or prohibited. 

Level 3 Road Roads open and maintained for travel by a prudent driver in a standard 

passenger car. Roads in this maintenance level are typically low speed 

with single lanes and turnouts. 

Level 4 Road Roads that provide a moderate degree of user comfort and convenience 

at moderate travel speeds. Most Level 4 roads are double lane and 

aggregate surfaced, but may be single lane, paved, and/or dust abated. 

Level 5 Road Roads that provide a high degree of user comfort and convenience. 

These roads are normally double lane, paved facilities. Some may be 

aggregate surfaced and dust abated. 

Limited 

Operating Period  

A specified period of time during which certain land management 

activities are prohibited. 

Long-Term Risk A risk to be experienced within the next 50 to 100 years. 

Machine Piling The use of mechanical equipment to push brush skeletons, small dead trees, 

and excess downed fuels into piles for burning. 

Maintenance The upkeep of the entire forest transportation facility including surface and 

shoulders, parking and side areas, structures, and such traffic-control devices 

as are necessary for its safe and efficient utilization (36 CFR 212). 

Maintenance Level Defines the level of service provided by, and maintenance required for, a 

specific road, consistent with road management objectives and maintenance 

criteria. 

Management Action Any activity undertaken as part of the administration of the National Forest. 
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Management 

Requirement

 

Mandatory components of each alternative designed to implement the 

Forest Plan and to minimize or avoid potential adverse impacts. 

Mastication Shredding of brush skeletons and small dead trees (generally under 10 

inches dbh). 

Meadow Meadows are an ecosystem type dominated by herbaceous plants due to 

support of shallow groundwater that limits establishment of shrubs or 

trees. Meadows are usually comparatively flat in relation to their 

surrounding landscape. 

Metasedimentary Rock Rock formed over a long period of time from marine sediments under heat 

and great pressure. 

Mitigation Avoiding an impact by not taking a certain action or parts of an action. 

Minimizing impacts by limiting the degree or magnitude of the action. 

Rectifying the impact by repairing, rehabilitating, or restoring the affected 

environment. Reducing or eliminating the impact over time by preservation 

and maintenance operations during the life of the action. 

Mixed Severity Fire A wildfire that has a wide range of burn severity. Usually includes high, 

moderate, and low soil burn severity and multiple classes of vegetation burn 

severity. 

Montane 

Hardwood Forests 

Vegetation communities dominated by California black oak, canyon live 

oak, Pacific madrone or tanoak, for the purposes of this project. 

Mosaic Areas with a variety of plant communities over a landscape. For example, 

areas with trees and areas without trees occurring over a landscape. 

Motor Vehicle Any vehicle which is self-propelled, other than: (1) a vehicle operated on 

rails; and (2) any wheelchair or mobility device, including one that is 

battery-operated that is designed solely for use by a mobility-impaired 

person for locomotion, and that is suitable for use in an indoor pedestrian 

area (36 CFR 212). 

Multiple Use The management of all the various renewable surface resources of the 

National Forests so that they are utilized in the combination that will best 

meet the needs of the American people; making the most judicious use of the 

land for some or all of these resources or related services over areas large 

enough to provide sufficient latitude for periodic adjustments in use to 

conform to changing needs and conditions; that some land will be used for 

less than all of the resources; and harmonious and coordinated management 

of the various resources, each with the other, without impairment of the 

productivity of the land, with consideration being given to the relative values 

of the various resources, and not necessarily the combination of uses that will 

give the greatest dollar return or the greatest unit output. (Multiple-Use 

Sustained-Yield Act; Public Law 86–517) 

Mycorrhizal Fungi A type of fungi which forms a symbiotic relationship with vascular plants 

for the purpose of exchanging nutrients and moisture by growing amongst 
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the roots of the plants. 

National 

Environmental Policy 

Act (NEPA) 

Codifies the national policy of encouraging harmony between humans and 

the environment by promoting efforts to prevent or eliminate damage to the 

environment, thereby enriching our understanding of ecological systems and 

natural resources. It declares the Federal government to be responsible for: 

(a) coordinating programs and plans regarding environmental protection; (b) 

using an interdisciplinary approach to decision-making; (c) developing 

methods to ensure that non-quantifiable amenity values are included 

economic analyses; and (d) including in every recommendation, report on 

proposals for legislation, or other major Federal actions significantly 

affecting the quality of the environment a detailed environmental impact 

statement (EIS). 

National Forest System As defined in the Forest Rangeland Renewable Resources Planning Act, the 

"National Forest System" includes all National Forest lands reserved or 

withdrawn from the public domain of the United States, all National Forest 

lands acquired through purchase, exchange, donation, or other means, the 

National Grasslands, and land utilization projects administered under Title III 

of the Bankhead-Jones Farm Tennant Act (50 Stat. 525, 7 U.S.C. 1010-

1012), and other lands, waters, or interests therein which are administered by 

the Forest Service or are designated for administration through the Forest 

Service as a part of the system (36 CFR 212) 

National Forest 

System Road 

A forest road other than a road which has been authorized by a legally 

documented right-of-way held by a state, county, or local public road 

authority (36 CFR 212.1). 

National Forest 

System Trail 

A forest trail other than a trail which has been authorized by a legally 

documented right-of-way held by a state, county, or local public road 

authority (36 CFR 212.1). 

Natural Resource A feature of the natural environment that is of value in serving human needs. 

Natural Succession The natural replacement, in time, of one plant community with another. 

Conditions of the prior plant community (or successional stage) create 

conditions that are favorable for the establishment of the next stage. 

Needlecast Refers to areas where leaves and pine needles were consumed and there is no 

potential for future groundcover from needles and leaves falling to the 

ground.  

Noxious Weeds Any plant or plant product that can directly or indirectly injure or cause 

damage to crops (including nursery stock or plant products), livestock, 

poultry, or other interests of agriculture, irrigation, navigation, the natural 

resources of the United States, the public health, or the environment. 

Old Forest  

(Old Growth) 

Areas that contain large, old trees relative to the species-specific, 

environmentally-constrained growth capacity of the site. 

Paleoecological The study of ancient or prehistoric ecosystems. 
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Patch An area of vegetation, similar in structure and composition. 

Perennial Stream A stream that typically has running water on a year-round basis due to 

precipitation runoff in the wet season and continual contribution of 

groundwater to support streamflow throughout the dry season except in 

smaller streams during droughts. 

Plantation A group of trees that have been planted together. 

Polygon Used in a GIS to represent an area, a polygon is a digital feature class 

defined by arcs, or lines, that make up its boundary. A polygon would be 

used to represent areas such as lakes and land parcels on a map. 

Preferred Alternative The alternative(s) which the Agency believes would best fulfill the purpose 

and need for the proposal, consistent with the Agency’s statutory mission 

and responsibilities, giving consideration to environmental, social, 

economic, and other factors and disclosed in an EIS. 

Prescribed Fire or 

Burn 

A type of fuel treatment whereby fire is intentionally set in wildland fuels 

under prescribed conditions and circumstances. 

Proposed Action A proposal made by the Forest Service to authorize, recommend, or 

implement an action to meet a specific purpose and need. 

Protected 

Activity Centers 

(PACs) 

Designated areas that are afforded protection to specific species by restricting 

certain management activities. For example, California spotted owl PACs 

protect owl habitat and breeding areas by restricting timber harvest. 

Public Involvement The use of appropriate procedures to inform the public, obtain early and 

continuing public participation, and consider the views of interested 

parties in planning and decision-making. 

Public Land Land for which title and control rests with a federal, state, regional, 

county, or municipal government. 

Public Road Roads under the jurisdiction of and maintained by a public authority that 

are open to public travel [23 U.S.C 101(a)]. 

Reasonably 

Foreseeable 

Future Actions 

Those Federal or non-Federal activities not yet undertaken, for which there 

are existing decisions, funding, or identified proposals. Identified proposals 

for Forest Service actions are described in 220.4(a) (1) (36 CFR 220.3). 

Record of 

Decision (ROD) 

A concise public record of the responsible official’s decision to 

implement an action when an environmental impact statement has been 

prepared. 

Reforestation The natural or intentional restocking of existing forests and woodlands that 

have been depleted. 

Regeneration Tree seedlings and saplings that have the potential to develop into mature 

forest trees. 

Remote Sensing Acquiring information about a geographic feature without contacting it 

physically. Methods include aerial photography and satellite imaging. 

http://en.wikipedia.org/wiki/Forest
http://en.wikipedia.org/wiki/Woodland
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Resilience The ability of an ecosystem to maintain diversity, integrity, and 

ecological processes following a disturbance. 

Responsible Official The Agency employee who has the authority to make and implement a 

decision on a proposed action (36 CFR 220.3). 

Riparian Area The area along a watercourse, around a lake or pond, or in other wetlands. 

Riparian 

Conservation Area 

(RCA) 

Identified areas within a certain distance from streams, special aquatic 

features, or riparian vegetation. RCA width and protection measures are 

determined through project-level analysis. 

Riparian Ecosystem The ecosystem around or next to water or in wetlands that support 

unique vegetation and animal communities as a result of a high water 

table. 

Road A motor vehicle route over 50 inches wide, unless identified and managed 

as a trail (36 CFR 212). 

Road Density The length of roads within a given area, most often calculated as miles of 

road per square mile of land area. Road density is often used as an 

indicator of watershed disturbance. 

Road Construction Development of a new road, designed to engineering standards according 

to assigned management standards. Actions may include vegetation 

clearing, excavation and embankment, blading and shaping, installation 

of drainage structures, and importing of armoring and surfacing rock 

material as needed. 

Road Reconstruction Improvement, restoration, and/or realignment of a road. Actions may include 

surface improvement; construction of drainage dips, culverts, riprap fills or 

other drainage or stabilization features with potential disturbance outside the 

established roadway (toe of fill to top of cut); realignment; and widening of 

curves as needed for log trucks and chip van passage.  

Roadless Area Areas identified in a set of inventoried roadless area maps, contained in 

Forest Service Roadless Area Conservation, Final Environmental Impact 

Statement, Volume 2, dated November 2000, which are held at the 

National headquarters office of the Forest Service, or any subsequent 

update or revision of those maps. 

 

 

Salvage Logging Dead conifer trees will be cut down and transported to a mill for processing. 

Logging systems may include ground-based equipment such as harvesters 

and rubber-tired skidders, or helicopter logging or skyline systems on 

steeper slopes and where necessary to meet resource objectives. 

Schedule of Proposed 

Actions (SOPA) 

A Forest Service document that informs the public about those proposed and 

ongoing Forest Service actions for which a record of decision, decision 

notice, or decision memo would be or has been prepared. The SOPA also 

identifies a contact for additional information on any proposed actions (36 

CFR 220.3). 

Scope The range of actions, alternatives, and impacts to be considered in 

an environmental impact statement (40 CFR 1508.25). 
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Scoping An early and open process for determining the scope of issues to be 

addressed and for identifying the significant issues related to a proposed 

action (40 CFR 1501.7). 

Sensitive Species Plant or animal species which are susceptible to habitat changes or impacts 

from management activities. The official designation is made by the USDA 

Forest Service at the regional level and is not part of the designation of 

threatened or endangered species made by the US. Fish and Wildlife Service. 

Seral Stage The stage of succession of a plant or animal community that is transitional. If 

left alone, the seral stage will give way to another plant or animal 

community that represents a further stage of succession. 

Short-Term Risk A risk to be experienced within the next 10 to 15 years. For example, 

prescribed burns can disturb habitat in the short term, but in the long term 

the fire resiliency of the habitat may be improved. 

Silvicultural System The cultivation of forests; the result is a forest of a distinct form. 

Silvicultural systems are classified according to harvest and regeneration 

methods and the type of forest that results. 

Silviculture The art and science that promotes the growth of single trees and the forest as 

a biological unit. 

Skidding Dragging a log with a tractor to a landing for loading onto a logging truck. 

Slash Tree tops and branches left on the ground after logging or accumulating 

as a result of natural processes. 

Snag A standing dead tree. Snags are important as habitat for a variety of 

wildlife species and their prey. 

Soil Burn Severity The effect of a fire on ground-surface characteristics, described in terms of 

char depth, organic matter loss, altered color and structure of soil, and 

reduced infiltration. Soil burn severity is measured in high, moderate, and 

low classes based upon the degree of effects. 

Soil Compaction An increase in soil density resulting from repeated tracking by mechanized 

equipment. Compaction reduces infiltration of water and can cause 

subsequent erosion, and can adversely affect forest vegetation in compacted 

areas. 

Soil Displacement A lateral relocation of topsoil and often subsoil by movement of 

mechanized equipment or from sawlog yarding practices. Displacement 

can result in soil berms or ditches that divert water and lead to erosion. 

Spatial Data A GIS contains spatial data. The spatial data represents geographic 

features associated with real-world locations. 

Special 

Aquatic 

Features 

Lakes, ponds, vernal pools, meadows, bogs, fens, springs, and other wetlands. 
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Species A class of individuals having common attributes and designated by a 

common name; a category of biological classification ranking immediately 

below the genus or subgenus; comprising related organisms or populations 

potentially capable of interbreeding. 

Strategic Fire 

Management Zone 

(SFMZ) 

Over the last few decades, SFMZs had been identified along roads and 

ridgelines to take advantage of natural or topographic features and 

established roadways. In addition to fire behavior modification, SFMZs 

create safe travel route options for emergency access and egress. 

Strategically 

Placed Landscape 

Area Treatment 

(SPLAT) 

Fuel reduction treatments placed in a pattern to interrupt fire progression 

such that the fire reduces in intensity and becomes a surface fire in these 

areas. The overall pattern impedes fire spread. SPLATs serve to break up 

the continuity of the vegetation across the landscape and create mosaic 

patterns. They also provide a network of opportunities for wildfire 

management objectives that allow for equal weight of natural resource and 

ecosystem benefits and protection of private property. 

Stand A group of trees that occupies a specific area and is similar in species, age, 

and condition. 

Standards and 

Guidelines 

(S&Gs) 

The primary instructions for land managers. Standards address 

mandatory actions, while guidelines are recommended actions 

necessary to a land management decision. 

Stand-Replacing Fire A fire that burns with sufficient intensity to kill the majority of living 

vegetation over a given area (grass and brush fires are stand replacement 

fires for that vegetation type, in forest vegetation types when 75-80 percent 

of the stand is killed by fire are also considered stand-replacement fires). 

Stewardship Caring for the land and its resources in order to pass on healthy ecosystems 

to future generations. Type of contract or project that allows an exchange of 

goods for services. 

Subsoiling Mechanical lifting and shattering of the layer of soil beneath the topsoil in 

order to reduce soil density and strength, improve moisture infiltration and 

retention, and increase root penetration in the soil. 

Suitability The appropriateness of certain resource management to an area of 

land. Suitability can be determined by environmental and economic 

analysis of management practices. 

Sustainability The ability of an ecosystem to maintain ecological processes and 

functions, biological diversity, and productivity over time. 

Sustainable The yield of a natural resource that can be produced continually at a 

given intensity of management is said to be sustainable. Recreation 

activities are sustainable if the human activity does not reduce ecologic 

sustainability. 

Taxa Name applied to any one group or entity in the scientific classification system. 

Temporary Road A road necessary for emergency operations or authorized by contract, 
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permit, lease, or other written authorization that is not a forest road or a 

forest trail and that is not included in a forest transportation atlas. 

Threatened Species Those plant or animal species likely to become endangered throughout all or 

a specific portion of their range within the foreseeable future as designated 

by the US Fish and Wildlife Service under the Endangered Species Act of 

1973. 

Threshold of Concern The level of watershed disturbance which, if exceeded, could create 

adverse watershed or water quality effects, in spite of application of best 

management practices and project design criteria. 

Understory The trees and woody shrubs growing beneath branches and foliage 

formed collectively by the upper portions of adjacent trees. 

Vegetation 

Burn Severity 

The effect of a fire on vegetation, often described by the degree of scorch, 

consumption, and mortality of vegetation. Vegetation burn severity is 

measured by classes of canopy mortality or basal area loss. 

Water 

Quality 

Objectives 

Water quality objectives, as listed in the Basin Plan of the California 

Central Valley Regional Water Quality Control Board, are the limits or 

levels of water quality constituents or characteristics which are established 

for the reasonable protection of beneficial uses of water. 

Watershed An area of land above a given point on a stream that contributes water to 

the streamflow at that point. 

Watershed 

Sensitive Areas 

(WSAs) 

Portions of watersheds determined to be at high risk of soil erosion and 

sedimentation due to the combined effects of fire and proposed activities.  

Criteria for evaluating WSAs include: proposed recovery activities, burn 

severity, percent slope, slope shape, slope length, existing and potential soil 

cover, proximity to intermittent and perennial drainages, and proximity to 

high runoff response soils. 

Wetlands Areas that are inundated by surface or ground water with a frequency 

sufficient to support (and that under normal circumstances do or would 

support) a prevalence of vegetation or aquatic life that requires saturated or 

seasonally saturated soil conditions for growth and reproduction. 

Wild and Scenic River A river that is either already designated or proposed for designation because 

of its free-flowing condition and outstanding remarkable values. 

Wildland An area in which development is essentially nonexistent, except for 

roads, railroads, power lines, and similar transportation facilities. 

Yarding Bring sawlogs or biomass to a central location for removal from a treated area. 
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Acronyms & Abbreviations  
 

a.e. acid equivalent 

ai active ingredient 

AMZ Aquatic Management Zone 

APE Area of Potential Effects 

AQRVs  Air Quality Related Values  

BACM  Best Available Control Measures  

BAER Burned Area Emergency Response 

BAPA Basel Area Per Acre 

BBWO Black-backed Woodpecker 

BMP Best Management Practices 

btu/ft/sec British Thermal Units Per Foot Per Second  

C Carbon  

CAA  Clean Air Act  

CAR Critical Aquatic Refuge 

CSO California Spotted Owl 

CEQ Council on Environmental Quality 

CFR Code of Federal Regulations 

CNDDB California Natural Diversity Database 

CO  Carbon Monoxide  

CO2 Carbon Dioxide  

CPC Closed-Cone Pine-Cypress 

CRLF California Red-legged Frog 

CSO California Spotted Owl 

CVRWQCB Central Valley Region Water Quality Control Board 

CWD Coarse Woody Debris 

CWE   Cumulative Watershed Effects  

CWHR California Wildlife Habitat Relationships 

DBH Diameter at Breast Height 

DEIS Draft Environmental Impact Statement 

DEM Digital Elevation Model 

EA Environmental Assessment 

EDAQMD  El Dorado County Air Quality Management District  

EHR Erosion Hazard Rating 

EHR Erosion Hazard Rating 

EIS Environmental Impact Statement 

ENF Eldorado National Forest 

EPA Environmental Protection Agency 

ERA   Equivalent Roaded Acres  

ESRI Environmental Systems Research Institute 

FACTS Forest Service Activity Tracking System 

FEIS Final Environmental Impact Statement 

FFE Fire and Fuels Extension 

FIA Forest Inventory and Analysis 

FMA Fire Management Analyst 

FOFEM  First Order Fire Effects Model  

FRID  Fire Return Interval Departure  

FS Forest Service 

FSH Forest Service Handbook 
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FSM Forest Service Manual 

FVS Forest Vegetation Growth Simulator 

FWS Fish and Wildlife Service 

FYLF Foothill Yellow-legged Frog 

GHG Green House Gas  

GIS Geographic Information System 

GLO General Land Office 

HCS Hydrologically Connected Segment 

HQ Hazard Quotient 

HRCA Home Range Core Area 

HUC Hydrologic Unit Code 

JPN  Jeffrey Pine  

KV  Knutsen Vandenberg Fund 

LOP Limited Operating Period 

LRMP Land and Resource Management Plan 

LTSP Long-Term Soil Productivity  

LWD Large Woody Debris 

MCH Mixed Chaparral 

MCL Maximum Contaminant Level 

MCP Montana Chaparral 

MFB Thousand Board Feet 

MFRC Minnesota Forest Resources Council 

MHC Montane Hardwood-Conifer 

MHW Montana Hardwood 

MIS Management Indicator Species 

MMBF Million Board Feet 

MRI Montane Riparian 

MTT Minimum Travel Time 

NAAQS National Ambient Air Quality Standards 

NEPA National Environmental Policy Act 

NF National Forest 

NFMA National Forest Management Act 

NFS National Forest System 

NFSR National Forest System Road 

NFST National Forest System Trail 

NHPA National Historic Preservation Act 

NIFC National Interagency Fire Center 

NIROPS National Infrared Operations 

NMHC Non-Methane Hydrocarbons  

NO2 Nitrogen Dioxide  

NOA Notice of Availability 

NOEC No Observable Effect Concentration 

NOI Notice of Intent 

NOx Nitrogen Oxides  

NPP Net Primary Production 

NRCS Natural Resources Conservation Service 

NRHP National Register of Historic Places 

NRIS Natural Resource Information System 

NRV Natural Range of Variation 

OHV Off-Highway Vehicle 

PA Programmatic Agreement 
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PAC  Protected Activity Center 

PCAPCD Placer County Air Pollution Control District  

PFRI Pre-European Fire Return Intervals  

PGS Perennial Grassland 

PM Particulate Matter 

PPN  Ponderosa Pine 

PSW Pacific Southwest Research Station 

RAVG Rapid Assessment of Vegetation  

RAWS Remote Automated Weather Stations 

RCA Riparian Conservation Area 

RCO Riparian Conservation Objective 

RfD Reference Doses 

RFR Red Fir 

RNA Research Natural Area 

ROD Record of Decision 

S&G Standards and Guidelines 

SAF Special Aquatic Feature 

SAM Sale Area Maps 

SAV Surface-Area-to-Volume 

SBS Soil Burn Severity 

SDV Soil Data Viewer 

SERA Syracuse Environmental Research Association 

SFMZ  Strategic Fire Management Zone 

SHPO State Historic Preservation Officer 

SIA Special Interest Area 

SIPs State Implementation Plans  

SMC Sierran Mixed Conifer 

SMP Smoke Management Program/Plan 

SMUD Sacramento Utilities District  

SNFPA Sierra Nevada Forest Plan Amendment 

SNFPAROD Sierra Nevada Forest Plan Amendment Record of Decision  

SNFPROD Sierra Nevada Forest Plan Record of Decision 

SNYLF Sierra Nevada Yellow-Legged Frog 

SOM Soil Organic Material 

SOPA   Schedule of Proposed Actions  

SPCC  Spill Prevention Control and Countermeasure 

SPI  Sierra Pacific Industries 

SPLAT Strategically Placed Landscape Area Treatment 

THP   Timber Harvest Plan  

TOC   Threshold of Concern  

TPA Trees Per Acre 

TSC  Timber Sale Contract 

TSPP  Timber Sale Planning Process 

UARP Upper American River Project  

ug/L Micrograms per Liter  

USDA United States Department of Agriculture 

USDI United States Department of the Interior 

USEPA United States Environmental Protection Agency 

USFS United States Forest Service 

USFWS United States Fish and Wildlife Service 

USGS United States Geological Service 
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VELB Valley Elderberry Longhorn Beetle 

VOCs  Volatile Organic Compounds  

VTM Vegetation Type Map 

WFAT  Wildland Fire Assessment Tool  

WFR White Fir 

WHR Wildlife Habitat Relationship 

WPT Western Pond Turtle 

WSA Watershed Sensitive Area 

WSS Web Soil Survey 

WTM Wet Meadow 

WUI Wildland Urban Interface 
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